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Pilon fractures of middle phalanx managed with lag screw and early mobilisation
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Abstract

Background: Injury following proximal interphalangeal joint fracture dislocation is determined by the direction of force
transmission and the position of the joint at the time of impact. Dorsal dislocations with palmar lip fractures are the most frequently
encountered. The degree of stability is directly determined by the amount of middle phalangeal palmar lip involvement.

Methods: Case series of five patients who presented between Jan to June 2015 with pilon fracture of the middle phalanx. Mechanism
of injury was axial loading onto to the proximal interphalangeal joint, while playing Australian football. All of them presented within
3 days of their initial injury with fracture of the volar lip of base of middle phalanx with dorsal subluxation. All of them underwent
open reduction via the shot gun approach and fixation with 1.3mm lag screw.

Results: Post operatively they underwent early mobilisation within the volar plate protocol and good outcome in terms of proximal
interphalangeal joint function and stability.

Conclusion: Early intervention in the form of open reduction and internal fixation in cases of pilon fractures with large volar lip of

base of middle phalanx restores the joint congruity and helps in achieving good functional outcome.
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Introduction

Proximal interphalangeal (PIP) joint injuries are commonly
seen in athletes and especially the pilon fractures are quite
common due to axial loading injuries. It is associated with volar
lip fragment with dorsal subluxation of middle phalanx with
varying degree of comminution of the base of middle phalanx.
Varied treatment options have been described ranging from
extension block splint, external frame finger distraction and
open reduction internal fixation [*2 2 The key is in restoring the
joint congruity with early controlled mobilisation thereby
preventing joint stiffness or deformity.

Case Series

Five patients presented between Jan to June 2015 with pilon
fracture of the middle phalanx. Age ranged from 21 to 29 yrs
with an average age of 25.2 years. All were males. Mechanism
of injury was axial loading onto to the proximal interphalangeal
joint, while playing Australian football. Radiological
evaluation revealed all of them had fracture of the volar lip of
the base of the middle phalanx with dorsal subluxation as seen
in Figure 1. Additional CT scan was done to assess the degree
of comminution of the base of middle phalanx and also to plan
accordingly. Average size of the largest volar fragment was 3.5
mm on CT scan. 3 out of 5 patients had marked comminution
of base of middle phalanx classical of true pilon fractures. At
presentation, active range of flexion at the PIP joint was limited
to 0 - 25 degrees and passive movements were upto 35 degree.
All of them underwent surgery with aim to restore the joint
congruity and achieve optimal functional outcome and joint
stability.

Surgical technique

Regional block anaesthesia was administered. Brachial
tourniquet was applied. Approach was through hemi- Bruner
incision centred over the flexion crease of the PIP joint. The
skin flaps were elevated, and care was taken to protect the radial

and ulnar digital neurovascular bundles. The flexor tendon
sheath was entered between the A2 and A4 pulleys. The
proximal aspect of the volar plate was reflected from the
proximal phalanx. Care was taken to maintain the volar plate's
distal attachment on the middle phalanx, which was repaired at
the end. The collateral ligaments were then mobilised from the
proximal phalanx and repaired at the end of the procedure. At
this point, with the volar plate and collateral ligaments released,
the joint could be shotgun opened to visualise the articular
surface as shown in Figure 1. Fracture segment was reduced and
articular surface alignment confirmed by direct visualisation.
1.3 mm screw is used for internal fixation in all patients.
Traditional technique of lag screwing by drilling the near cortex
with 1.3 mm drill bit and the far cortex with 1.0mm drill bit was
employed. So when 1.3mm screw was used, it provided the
necessary lag screw effect with adequate compression. 3 out of
5 patients had significant comminution with impacted articular
surface of the base of middle phalanx. They required additional
bone grafting to restore and lift back the impacted articular
surface. The bone graft was harvested from the Lister's tubercle
of distal radius of the same limb, permissible as the procedures
were being done under regional block. Tendon sheath was
repaired and wound closed in layers. Passive flexion was done
at the end of the procedure to assess the degree of improvement
in the range of flexion and assess the joint alignment. All joints
were stable at the end of the procedure.

Postoperative protocol:

All patients underwent early active mobilisation of the PIP joint
within the splint which was maintained at 30 degree flexion at
the PIP joint in the first week. The degree of flexion in the PIP
joint splintage was gradually reduced at the rate of 10 degree
ever week. So at the end of four weeks the PIP joint was in
extension. The patient underwent early active mobilisation in
the form of flexion at PIP joint right from postoperative day 1.
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Results

All patients at the end of six weeks had 0-90 degree of active
flexion at the injured PIP joint and 0-100 degree of passive
flexion at the same joint. Proper reduction and congruency of
the joint was noted on anteroposterior and lateral radiographs at
6 weeks post op follow up. Final evaluation was done at 3
months showed, 0-100 degree of active flexion and 0-110 of
passive flexion at PIP joint without any joint instability. No
patients had complaints of pain during post-operative
mobilisation.

Discussion

Fracture dislocation of the PIP joint of the hand, although
relatively uncommon, is a potentially disabling injury which
leads to persistent pain and stiffness [ 2. Unstable palmar lip
fractures involve greater than 50% of the palmar articular
surface of the middle phalanx base and those involving 30-50%
require more than 30° of flexion to maintain concentric
reduction of the PIP joint. Treatment is aimed at restoring or
stabilising the cup-shaped geometry of the base of the middle
phalanx by reconstructing its palmar deficiency, which is
responsible for the instability of these fractures. Ruland et al &I,
used a dynamic distraction external fixator device for the
unstable fracture of PIP joint in 26 patients. This procedure
relies on ligamentotaxis for indirect fracture reduction which
requires a pin that can be problematic from an infection or
functional point of view. Dynamic distraction procedure has
been viewed as a less invasive treatment option, but its
effectiveness on reduction of joint and aligning the depressed

Fig
Top Right: X ray lateral view showing fracture of base of middle phalanx with volar/ palmar fragment and dorsal subluxation
Top left: Intraoperative fluoroscopy showing the lag screw achieving reduction and internal fixation with restoration of articular surface and
joint congruity.
Bottom: Shotgun approach to visualise the articular surface of the fractured middle phalanx and aid reduction and internal fixation.
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fracture fragments remains doubtful. Patient with single
fragment fractures amenable to open reduction and internal
fixation with early post-operative mobilisation in a protected
volar plate protocol offers the best possible functional outcome
1 0ur case series describes patients with similar mechanism of
injury and presentation. It emphasises on the importance of
anatomical reduction and articular surface realignment to
establish the joint congruity, which is the key factor
determining successful treatment of these injuries. Although
one might argue as the procedure being too invasive as we have
to divide the volar plate and collaterals to shot gun the joint.
The authors feel this is the only approach through which one
can directly visualise the joint articular surface and realign it to
best possible position. Also the fear of joint stiffness or
instability is overcome by, early active controlled mobilisation
and protected volar plate protocol.

Conclusion

Early intervention in the form of open reduction and internal
fixation in cases of pilon fractures restores the joint congruity.
Significant comminution with impaction of the articular surface
of base of middle phalanx warrants the need of additional bone
grafting. Early postoperative mobilisation in a controlled volar
plate protocol prevents the development of joint stiffness which
is commonly associated with these kind of injuries.
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Informed consent - Informed consent was obtained from all
individual participants included in the study.
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