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ABSTRACT

Isolated distal ulna fractures are uncommon and the combination with flexor tendon injury, partial median nerve injury,
and ulnar artery disruption is exceedingly rare. These injuries present a significant reconstructive challenge requiring
careful planning for skeletal stabilization and soft-tissue management. A 44-year-old male sustained high-energy trauma
to the right forearm. Clinical evaluation revealed an open injury over the distal forearm with exposed bone and soft
tissue, flexor tendon disruption, median nerve sensory-motor deficit and compromised ulnar artery perfusion.
Radiographs demonstrated a comminuted distal ulna fracture. Intraoperatively, a partial median nerve injury and ulnar
artery injury, flexor digitorum superficialis tendons injury were confirmed, while the ulnar nerve remained intact. Due
to extensive soft-tissue compromise, the fracture was initially stabilized using an external fixator. After soft-tissue
recovery, staged internal fixation with plate and screws was performed along with ipsilateral autologous fibular bone
grafting to restore distal ulna alignment and stability. Radiological union was achieved with satisfactory functional
recovery of wrist and finger movements with mild neurological deficits. This case highlights the rarity of combined
distal ulna comminution with flexor digitorum superficialis tendon injury, median nerve injury and ulnar artery
disruption. A staged approach using temporary external fixation followed by delayed internal fixation can optimize
outcomes in complex wrist trauma with significant soft-tissue compromise.
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fracture, External fixator

INTRODUCTION

Distal forearm injuries are commonly encountered in
orthopedic trauma practice; however, complex injuries
involving simultaneous damage to bone, tendons, nerves,
and vascular structures are rare. Fractures of the distal ulna
are usually associated with distal radius fractures, whereas
isolated comminuted fractures of the distal ulna are
relatively uncommon.? When such fractures occur
following high-energy trauma, they may be associated
with severe soft-tissue injury, which can compromise hand

function and limb viability. Traumatic injuries involving
the flexor tendons, median nerve and ulnar artery generally
occur due to high-energy mechanisms or penetrating
trauma to the volar forearm. These injuries may result in
severe functional impairment because of loss of finger
flexion, sensory deficits and compromised vascular supply
to the hand. Management of these complex injuries poses
significant challenges, as treatment must address both
skeletal stability and restoration of injured soft-tissue and
neurovascular structures. In cases with extensive soft-
tissue damage, staged surgical intervention is often
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preferred, allowing adequate debridement and temporary
fracture stabilization followed by definitive fixation once
soft tissues recover.

Reports describing the coexistence of distal ulna
comminution with flexor tendon injury, median nerve
injury, and ulnar artery disruption are extremely limited in
the literature. This case report describes a rare presentation
of such a complex injury managed with a staged fixation
strategy and highlights the importance of early diagnosis,
careful surgical planning and multidisciplinary
management to achieve optimal functional outcomes.

CASE REPORT

A 44-year-old male presented to the emergency
department with complaints of severe pain, swelling and
an open injury over the right distal forearm following a
high-energy road-traffic accident involving direct impact
to the forearm. The patient had no history of diabetes
mellitus, hypertension, alcohol consumption or smoking.

Figure 1: Showing compound injury over right
forearm.

On examination, a compound wound was present over the
distal aspect of the right forearm with visible soft-tissue
damage and exposed bony fragments. There was diffuse
tenderness, swelling and deformity over the distal forearm.

Active finger movements were limited due to pain and
tendon injury. Sensory examination revealed decreased
sensation in the distribution of the median nerve. Vascular
assessment revealed absence of the ulnar artery pulse,
while the radial artery pulse was palpable, suggesting
adequate collateral circulation to the hand with capillary
refill time of 2 seconds. No other associated injuries were
identified.
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Figure 2: Radiograph of right forearm AP and LAT
showing comminuted distal ulnar fracture.

Initial management included wound debridement, limb
immobilization using a splint, administration of
intravenous antibiotics and analgesics. Plain radiographs
of the forearm revealed a comminuted fracture of the distal
ulna with multiple fragments and DRUJ injury.

The patient underwent emergency surgical exploration.
Thorough wound debridement and irrigation were
performed under aseptic precautions. Intraoperatively, a
comminuted fracture of the distal ulna was confirmed
along with multiple soft-tissue injuries. A partial
transection of the median nerve and complete transection
of the ulnar artery were identified.

Because adequate perfusion of the hand was maintained
through the radial artery, the ulnar artery was not repaired.
The partially transected median nerve was left for
spontaneous  recovery as it was irreparable
intraoperatively. Further exploration revealed flexor
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digitorum superficialis (FDS) tendon tears involving the
fourth and fifth digits.

Figure 3: Showing FDS tendon repair.

Tendon reconstruction was performed in collaboration
with Plastic surgeon by suturing the FDS tendons of the
fourth and fifth digits to the FDS tendons of the second and
third digits using the pulvertaft weave technique as end-to-
end repair was not possible. Due to extensive comminution
and soft-tissue injury, temporary fracture stabilization was
performed using a spanning external fixator to maintain
alignment and allow soft-tissue recovery. Postoperatively,
the limb was immobilized and regular wound care was
continued.
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Figure 4: Showing spanning external fixator for ulna.

Even with regular dressings and wound care wound was
infected and staphylococcus was isolated for which regular
sterile dressings was done and treated with culture
sensitive antibiotics. Further cultures came to be negative
for any bacterial growth. After five months, once the soft
tissues had healed adequately, definitive fixation was
planned. The external fixator was removed and open
reduction and internal fixation of the distal ulna was
performed using a 10 holed recon locking plate and screws

and k wire fixation for DRUJ injury. Due to bone loss and
delayed healing, an autologous fibular bone graft was used
to augment fracture stability, ulnar alignment and promote
union. Postoperatively, the limb was immobilized initially,
followed by gradual physiotherapy to restore wrist and
finger mobility. The patient was followed up regularly
with clinical and radiological assessments.

Figure 5 (A-C): Showing postoperative clinical image
and radiological images (AP and LAT) of right
forearm.

Figure 6 (A-D): Intraoperative images showing fibular
graft placing and fixation.
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Figure 7 (A-C): Radiological images of right forearm
AP and LAT on 0, 3, 6 months showing fracture
union.

Progressive improvement in wrist and finger movements
was observed during follow-up. Functional rehabilitation
with range-of-motion exercises and grip-strengthening
exercises was initiated. Radiological union of the fracture
was achieved at approximately 11 months postoperatively.

At the final follow-up, the patient demonstrated
satisfactory wrist and hand function with improved range
of motion and grip strength, increased median nerve
innervation and was able to perform activities of daily
living without significant limitations.
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Figure 8 (A-F): Showing functional recovery.
DISCUSSION

Fractures of the distal ulna are relatively uncommon and
are most frequently encountered in association with distal
radius fractures. True isolated distal ulna fractures,
particularly those with significant comminution, are rare
and can present unique challenges in management due to
their effect on distal radioulnar joint (DRUJ) stability and
forearm rotation.'-2

Disruption of the distal ulna, if inadequately treated, may
lead to altered wrist biomechanics, chronic pain and
restricted forearm rotation.’> High-energy trauma is the
most common mechanism responsible for complex
forearm injuries involving both skeletal and soft-tissue
structures. Open fractures of the distal ulna are frequently
associated with extensive soft-tissue damage because of
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the close proximity of flexor tendons, neurovascular
structures, and the confined volar compartment of the
forearm.>* The intimate anatomical relationship between
the distal ulna, flexor tendons, median nerve and ulnar
artery makes these structures particularly vulnerable
during high-energy trauma.

Management of distal ulna fractures depends on the
fracture pattern, degree of displacement and associated
soft-tissue injury. Stable and minimally displaced fractures
may be managed conservatively, whereas displaced or
comminuted fractures often require surgical fixation to
restore alignment and forearm mechanics.>® Plate
osteosynthesis has been shown to provide stable fixation
in unstable distal ulna fractures, allowing early
mobilization and improved functional outcomes.’

Flexor tendon injuries associated with forearm fractures
are rarely reported but may occur due to sharp fracture
fragments or direct traumatic laceration. Rupture of the
flexor digitorum superficialis tendon has been described in
association with forearm fractures and may lead to
significant functional impairment if not addressed
appropriately.®” Attritional rupture of flexor tendons has
also been reported in cases of displaced distal ulna
fragments  causing mechanical irritation.®  Early
recognition and timely reconstruction of tendon injuries
are therefore essential to restore finger flexion and hand
function.

Peripheral nerve injuries are another potential
complication associated with forearm fractures. The
median nerve, which runs along the volar compartment of
the forearm, may be injured due to direct trauma,
entrapment, or traction forces during fracture
displacement.”!'? Although uncommon nerve injuries
following forearm fractures can result in sensory loss and
motor dysfunction affecting hand function.'>'* In the
present case, a partial transection of the median nerve was
identified  intraoperatively and was  managed
conservatively, allowing spontaneous recovery.

Vascular injuries associated with forearm fractures are rare
but potentially serious. The ulnar artery contributes
significantly to the superficial palmar arch and overall
perfusion of the hand. Injury to this vessel may occur due
to penetrating trauma or sharp fracture fragments.'
However, adequate hand perfusion can often be
maintained through the radial artery and collateral
circulation, allowing selective management of ulnar artery
injuries in certain cases.'®

The present case represents a rare combination of injuries,
including an isolated comminuted distal ulna fracture with
an open wound, flexor digitorum superficialis tendon tears
of the fourth and fifth digits, partial median nerve injury,
and ulnar artery laceration. Such a constellation of injuries
is extremely uncommon and only sparsely described in the
literature. In complex open fractures with severe soft-
tissue compromise, staged management is often

recommended. Temporary stabilization using external
fixation allows soft-tissue recovery and reduces the risk of
infection before definitive internal fixation is performed."’
Once the soft tissues have healed adequately, plate
osteosynthesis can restore the anatomical alignment and
stability of the ulna, thereby facilitating fracture union and
functional recovery.'®

This case emphasizes the importance of careful clinical
and intraoperative assessment in open distal forearm
injuries. Associated injuries to flexor tendons, nerves and
vascular structures may be easily overlooked if not
systematically evaluated. Early recognition and
appropriate management of these injuries, combined with
stable fracture fixation and structured rehabilitation, are
essential for achieving satisfactory functional outcomes in
complex forearm trauma.'*2°

CONCLUSION

Isolated comminuted fractures of the distal ulna associated
with flexor tendon, median nerve and vascular injuries are
extremely rare and represent a complex pattern of forearm
trauma. Successful management requires prompt
recognition of associated soft-tissue injuries, meticulous
surgical exploration and a carefully planned treatment
strategy. In cases with extensive soft-tissue damage,
staged management with initial wound debridement and
temporary stabilization using external fixation allows
adequate soft-tissue recovery before definitive fixation.
Subsequent internal fixation with plate osteosynthesis and
bone grafting can restore anatomical alignment and
promote fracture union. Early tendon reconstruction and
structured rehabilitation are essential to achieve
satisfactory functional recovery. This case highlights the
importance of a multidisciplinary and staged surgical
approach in achieving good clinical and functional
outcomes in complex distal forearm injuries.
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