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Distal phalangeal fractures are the most common fractures of the hand but nonunions are unusual
in the distal phalanx. Eleven patients were operated on for nonunions of the distal phalanx.
The diagnosis of nonunion was made by the presence of the clinical (pain, deformity, instability)
and radiological signs of nonunion more than 4 months after the initial injury. Three patients
had developed infection and four of them had bone resorption after their initial treatments, which
probably caused nonunion. Olecranon bone grafting combined with Kirschner wire fixation was
done in all patients. The mean follow up was 7 months (range 5–18 months). There were no major
complications at the donor or recipient sites. One patient had a haematoma formation at the
donor site. There was complete radiological union of bone-grafted sites in all patients except one.
There were no cases of pain, deformity, or instability after the treatment. The olecranon bone
graft was found to be safe and easy to harvest. Its strong tubular structure replaced the distal
phalanx successfully.
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INTRODUCTION
Distal phalangeal fractures are the most common
fractures of the hand (Schneider, 1988). Most of them
can be successfully treated, either conservatively or
surgically. Nonunion, causing pain and deformity, is
uncommon after these fractures. Infection, segmental
bone loss and associated soft tissue injury, especially
neurovascular injury, predispose to nonunions in the
distal phalanx (Van Oosterom et al., 2001).
This study presents 11 cases of nonunions of the distal
phalanx which were treated with olecranon bone grafting combined with Kirschner wire fixation.

PATIENTS AND METHODS
Eleven patients (ten male, one female) who developed
nonunions of the distal phalanx after initial treatment
were treated by operation. The mean age was 37.3
(range 26–51) years. Three of the patients had avulsion
injuries and eight had crush injuries. The initial injuries
of the distal phalanx were: subtotal amputation
(six patients); open fracture (three patients); bone
defect (one patient); and closed fracture (one patient).
The initial injuries were located at the joint level in two
patients, at the tuft in two patients and at the shaft of the
distal phalanx in eight patients.
In the initial treatments K-wire fixation had been used
in all patients. Seven of them underwent nail plate repair,

four patients had nerves repaired, three needed arterial
repair and two patients required arthrodesis.
All 11 patients had nonunions after the initial
treatment and three of them developed infections. Four
of them had bone resorption (with or without infection)
that led to the nonunion of the distal phalanx. In the
remaining patients inadequate fixation and fixation in a
distracted position was found to be the reason for
nonunion (Fig 1). These nonunions were located at the
arthrodesis site in one patient, at the tuft in two patients
and in the shaft of distal phalanx in eight patients.
Olecranon bone grafting and K-wire fixation of the
distal phalanx were carried out in all patients as a
secondary treatment. None of the patients needed soft
tissue reconstruction as the soft tissues of the distal
phalanx were normal at the time of bone grafting.
The diagnosis of nonunion depends on both clinical
and radiological signs. The radiological appearance
alone is not sufficient. Fracture lines can be seen radiographically for up to a year with normal clinical healing
(Green, 1986; Smith and Rider, 1935). Pain, instability
and deformity are important clinical signs of nonunion
(Ring, 2005). Jupiter et al. (1985) defined nonunion as the
presence of clinical and radiological signs more than 4
months after the initial injury. We believe that this is a
reliable period for normal bony healing and the presence
of clinical signs for more than 4 months with positive
radiological signs deserves intervention.
The diagnosis of nonunion was made by the presence
of clinical and radiological signs of nonunion more than
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Fig 1 (a, b) Subtotal amputation of little finger. (c) Initial treatment with K-wire fixation in a distracted position which most likely caused
nonunion. (d, e) Nonunion at the shaft of the distal phalanx with pain and deformity 5 months after the initial treatment. (f) Seven
months after olecranon bone grafting the bony healing was complete. (g) The view of finger pulp after treatment. (h) There was a nail
deformity that was probably due to the initial injury and repair.
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4 months after the injury. All patients experienced pain
and instability and had deformity due to the nonunion of
the distal phalanx. The secondary treatments were
carried out at least 4 months after initial treatment.
However in two patients with obvious bony resorption
(defect) after the initial treatment, bone grafting was
done before 4 months (Fig 2). Three patients with
infection (soft tissue wound infections and pin track
infections) were treated by broad-spectrum oral antibiotics and were operated on at least 1 month after
the end of antibiotic treatment. The overall mean time
delay before the secondary treatment was 4.3 months
(range 2–6 months).

Surgical technique
All the patients were operated on under axillary regional
anaesthesia. The 3 cm incision for bone graft harvesting
was made starting 1.5 cm distal to the tip of the
olecranon (Fig 3). The incision was made through the
periosteum which was dissected off the bone graft donor
site of the olecranon. A rectangular cortical window was
removed and preserved to expose the medullary cavity.
The cancellous bone graft was harvested by using a fine
osteotome. The cortex was replaced and closed after
harvesting the graft to prevent a palpable irregularity at
the donor site. Cancellous bone grafts were used in all

Fig 2 (a) Subtotal amputation of the index finger. (b) Luxation of DIP joint with small intra-articular fractures of the distal phalanx. (c) A pin
track infection which caused bone resorption in the shaft of the distal phalanx. (d) The obvious bony defect after control of infection. (e)
Anteroposterior view 6 months after successful olecranon bone grafting. (f) The bone graft replaced the distal phalanx successfully.
Lateral view. (g, h) The finger pulp and nail 6 months after olecranon bone grafting.
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patients and none of them had bone chips or corticocancellous grafts. The periosteum and skin were repaired
individually. Postoperatively, no cast or splint was used
on the elbows and patients were allowed to move the
elbow freely.
The recipient site was reached through a unilateral
incision made lateral to the nail plate in all patients
(Fig 4). The fibrous tissue was excised at the nonunion
line exposing the healthy bone edges. The bone graft was
adapted and fixed with a K-wire. However, in some
patients the bone graft was used to reconstruct the distal
phalanx almost totally. A cavity was created in these
patients at the defect site and the bone graft was inserted
in to the defect and fixed with K-wire. The size of the
bone grafts ranged from 18  5  5 mm to 4  4  4 mm.
The sizes of the K-wires were between 0.8 mm and
1.2 mm. All patients were discharged from the hospital
the same day as the operation. They were all given
parenteral antibiotics during the hospital stay and
continued to take oral antibiotics for 5 days after the
operation. The operated finger was splinted for 6 weeks.
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at the recipient site were observed. There were no
infections of the bone graft, graft failure, or failure
to unite in any patients.
One patient had a haematoma formation at the donor
site that subsided after drainage. None of the rest had
any complaints about the donor site. There were no
fractures, palpable irregularities, pain or discomfort
related to the donor sites in any patients.
Ten out of the 11 patients had complete radiological
union at the grafted sites. One patient had partial
radiological union with complete disappearance of the
clinical signs of nonunion. None of them had pain,

Assessment
The patients were checked at postoperative visits for
infections of the donor or recipient sites. The K-wires
were extracted at the end of the 6-week period after an
X-ray examination for bone union. The patients were
assessed for pain, deformity, and instability after
removal of the K-wires and during the postoperative
visits. All patients had a final X-ray taken at least 5
months after bone grafting.

RESULTS
The mean follow up after the secondary treatment was
7 months (range 5–18 months). No major complications

Fig 4 The midlateral incision at the recipient site.

Fig 3 (a) The planned incision for harvesting the olecranon bone graft. (b) A cortical window is opened and preserved. (c) A structured
cancellous bone graft has been harvested. (d) The cortex is replaced and the wounds are closed.
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deformity, or instability after the treatment. In other
words, both radiological and clinical signs of nonunion
disappeared after bone grafting.

DISCUSSION
Nonunions are unusual in the phalanx and metacarpals.
Barton (1979) reported a 0.7% incidence in fractures of
the phalangeal shaft. Borgeskov (1967) reported an
incidence of 0.2%. However, Van Oosterom et al.
(2001) found that 6% of phalangeal fractures treated
surgically resulted in nonunions. These authors felt that
the relatively low incidences reported in other studies
were because conservatively managed or stable, uncomplicated fractures were included and replantations were
excluded.
Most nonunions in the hand are atrophic in type.
Hypertrophic and synovial nonunions are unusual
(Jupiter et al., 1985). Vascular damage from the initial
injury may have been a causative factor in some
conservatively treated cases. Infection, segmental bone
loss, soft tissue and neurovascular injury are major risk
factors in the development of nonunions (Van Oosterom
et al., 2001). Associated soft tissue injury devascularises
the fracture segments and increases the infection rate and
likelihood of nonunion. Devascularising exposures,
inadequate fixation and fixation in a distracted position
are the major causes of nonunions after operative
phalangeal fracture treatment (Ring, 2005).
There are limited reports on the treatment of nonunions in the distal phalanx (Botelheiro, 1995; Carozzi,
1983; Del Pinal et al., 2006; Itoh et al., 1983; Read, 1982;
Richards et al., 1988; Voche et al., 1995). Most of these
studies are single case reports. Voche et al. (1995) treated
13 cases of distal phalangeal nonunion, seven of which
were bone grafted. Itoh et al. (1983) treated six cases with
bone grafting. Jupiter et al. (1985) amputated two of
three distal phalangeal nonunions. Vascularised bone
blocks from the toe have been used for infected
nonunions (Del Pinal et al., 2006) and compression
screws alone have also been used in the treatment
of distal phalangeal nonunions (Botelheiro, 1995;
Richards et al., 1988).
We recommend that the procedure we have described
be done around 4 months after the initial injury in
patients with persisting clinical symptoms and radiological signs of nonunion. We believe that 4 months is a
reliable period for normal clinical bone healing of the
distal phalanx. However in patients with obvious bony
defects, the procedure should be done before 4 months.
In patients with infection we carried out secondary
treatment at least 1 month after the antibiotic treatment
and regression of the clinical signs of infection (pain,
discharge, and swelling).
We preferred a midlateral incision rather than a
midline incision at the finger pulp. We do not think

that a midlateral incision will give an inadequate
exposure or will damage important neurovascular
structures as Itoh et al. (1983) suggested. On the contrary
we had no technical difficulty in carrying out bone
grafting of the distal phalanx using a midlateral incision.
We believe that making the incision and placing the
resultant scar tissue on the lateral side of the distal
phalanx is preferable to placing it in the midline of the
sensitive finger pulp.
We also believe that the replacement and closure of the
cortical window at the donor site prevents palpable
irregularity, pain, or discomfort at the donor site.
We find the olecranon bone graft safe and easy to
harvest. However, other studies will be needed to
compare olecranon bone grafts with distal radius and
iliac bone grafts.
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