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Open reduction with ulnar osteotomy for chronic posttraumatic radial head dislocation in children
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Abstract
Purpose: A number of surgical techniques with variable results and complications have been described
for the treatment of chronic post-traumatic radial head dislocations or the missed Monteggia lesions. This
study aims to evaluate open reduction of radial head with ulnar corrective osteotomy with rigid fixation
with plate, without annular ligament reconstruction or repair.
Methods: 11 patients were treated between 2011 and 2016, 7 were male while 4 were female, average
age being 7.8 years (range 6-11.5 years). Right side was involved in 8/11. The average interval between
injury and surgery was 4 months (range 2 to 11 months). Patients were followed up for mean period of 13
months (7-21 months), assessed clinically for elbow function, stability, pain, deformity and radiologically
for reduction, periarticular ossifications, signs of malformation of the radial head or osteoarthritic
changes.
Results: All patient regained painless function of the elbow, adequate range of elbow and forearm
motion with maintenance of the radial head reduction.
Conclusion: Ulnar osteotomy with angulation and lengthening, provides adequate aid in reduction of
radial head, without requiring additional annular ligament procedures.
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Introduction
Dislocation of the radial head can be seen in combination with a fracture of the ulna
(Monteggia lesion) or as a Monteggia equivalent lesion without fracture of the ulna. Bado’s
classification divides Monteggia lesions into true Monteggia lesions and ‘equivalent lesions’
based on the mechanism of the injury and the direction of the dislocation [1]. These injuries are
rare in children and dislocation of the radial head can be overlooked easily.
Persistent radial head dislocation may cause deformity like increasing valgus deformity of the
elbow with ulnar or radial neuropathy, loss of flexion due to obstruction by the radial head, or
loss of rotation due to malformation of the radial head, stiffness and instability, which may
lead to functional impairment but may also develop secondary degenerative arthritis lately [2–4].
The treatment of chronic radial head dislocation remains controversial and many operations for
chronic dislocation of the radial head show unsatisfactory results and few are described as
salvage procedures. The procedures include ulnar and radial osteotomies, open or closed
reduction of the radial head, repair or reconstruction of the annular ligament, temporary
fixation of the radial head with a transarticular wire, or some combination of these techniques.
Complications including redislocation, stiffness, elbow instability, nonunion at the osteotomy
site, avascular necrosis of the radial head, nerve injury and infection[5-11].
This study aims to evaluate the effectiveness of open reduction of radial head with the aid of
ulnar osteotomy with angulation and lengethening of ulna, without annular ligament repair or
reconstruction.

Correspondence
Navneet Agarwal
R.G. Kar Medical College &
Hospital, Kolkata, West Bengal
India

Materials and Methods
11 patients were treated between 2011 and 2016 for treatment of post traumatic persistent
radial head dislocation (4 weeks or later), 7 were male while 4 were females, average age
being 7.8 years (6-11.5 years). Right side was involved in 8/11. Congenital radial head
dislocation was ruled out with standard skiagrams of both the elbows. The average interval
between injury and surgery was 4 months (range 2 to 11 months).
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As per Bado classification, 6/11 had anterior dislocation
(Type I), 2/11 had lateral dislocation (Type III), 3/11 had
Monteggia equivalent lesion, isolated anterior dislocation of
radial head. None of the patients had a history of previous
elbow pathology or surgery.
Patients were followed up for mean period of 13 months (7-21
months), assessed clinically and radiologically. Radiographs
evaluated for reduction of the radial head, periarticular
ossifications, and secondary signs of malformation of the
radial head or osteoarthritic changes.
Surgical technique
In supine position, with prophylactic antibiotic and tourniquet
control, Kocher approach was used, extending the incision
along ulnar shaft to expose both the radio-capitellar joint and
ulna shaft. Fibrous scar tissue around radial head was excised
and reduction of radial head attempted after performing an
oblique ulnar osteotomy, either at the site of ulnar malunion
or at proximal ulnar metaphysis. Stability of radial head
reduction was checked and confirmed under image intensifier,
then osteotomy site was fixed with small DCP in neutral
mode or Recon plate after proper contouring. Stability of
radial head reduction was again assessed. No annular
ligament repair or reconstruction was attempted. In one case,
where radial head stability was in doubt for mild anterior
subluxation, additional radio-capitellar K wire fixation was
done after adequate reduction, which was removed at 3
weeks, for the fear of pin breakage. Plaster immobilisation
was maintained in all for 6 weeks post-operatively, with
elbow in 90° flexion and forearm in neutral position. Active
physiotherapy was advised after 6 weeks post-operatively.
The mean angulation at ulnar osteotomy site was 16.2° (range
10°–30°), and the mean distraction was 6.9 (range 4–15) mm.
Results
No pre-operative or post-operative ulnar or radial neuropathy
was noted. Radial head reduction was adequate in 11/11
patients. 6/11 had pain pre-operatively which was relieved
post-operatively. On stress testing in coronal plane, stability
was found comparable to normal side. All were pain free at
final follow-up.
Mean increase in flexion was 20° (range 10°-40°). There was
reduction in supination in 2 patients by 20°, while supination
remained same post-operatively in 7, improved by 30° in
2/11.
The radiographs at follow-up showed no degenerative
changes or periarticular ossifications. Radial head alignment
was acceptable.
Adequate union was achieved in all cases at the ulna
osteotomy site.

Fig 1: Skiagram showing maluniting Bado type I Monteggia fracture
dislocation

Fig 2: Skiagram of the same patient at 6 months follow-up

Discussion
The radial head plays a key role in maintaining stability of the
elbow joint. Unreduced dislocation of the radial head for more
than 4 weeks is considered to be chronic. Although there is no
argument against reducing a dislocated radial head
immediately after trauma, there are arguments against
reducing a chronic dislocation [12].
In unreduced radial head, the radio-capitellar articulation will
progressively undergo dysplastic changes due to the lack of
joint restraint, leading to long-term consequences. In
reconstructive surgery for chronic dislocation of the radial
head, sequelae such as loss of elbow function, redislocations
and complications have been described [13, 14].
Surgery is recommended for active patients as long-standing
radial head dislocation will possibly cause restriction of elbow
flexion, deformity of the radial head, overgrowth of the
radius, instability of the elbow joint and early osteoarthritic
changes of the elbow joint. Interval between injury and
treatment, the age of the patient and the amount of joint
incongruity plays an important role [15].
Hirayama et al and Stoll et al reported that reconstruction
could be successfully achieved in children up to ten years of
age and at least four years after the initial injury [11, 16].
Best et al recommended ligament reconstruction without
osteotomy, but complications after ligament reconstruction
alone comprise osteolytic changes, narrowing or growth
disturbance of the radial neck, and restricted pronation and
supination [17]. Moreover, the additional dissection required to
reconstruct the annular ligament might result in elbow
stiffness, avascular necrosis of the radial head, heterotopic
ossification, or radio-ulnar synostosis[13,18,19].
Horii et al recommended, angulation and elongation of the
ulna are often necessary to maintain reduction of a chronic
dislocation of the radial head [20]. Mehta recommended against
internal fixation to allow subsequent ulnar remodelling.
However prolonged immobilisation in a cast can cause
contracture and possibly delayed union or even non-union [21].
Koslowsky et al. have described an external fixator as
fixation, a technique that provides the ability to do a
percutaneous osteotomy and perform the correction through a
three-dimensional correction of the ulnar axis [22].
In the series described in this study rigid fixation of the
osteotomy site was done using a plate to prevent secondary
displacement of the osteotomy. A disadvantage of this
technique was that plate removal was necessary in all cases.
Conclusion
Open reduction of Radial head and corrective ulnar
osteotomy, with lengthening and angulation with plate
fixation, even without annular ligament reconstruction or
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repair, shows good results for missed radial head dislocations
in children.
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