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ABSTRACT

Background: Monteggia fracture presenting after 4 weeks of injury termed as neglected monteggia fracture. There
are many options for management of this fracture. The present study was planned with objective to assess clinical
outcome of patients who were treated with a specific technique of ulnar osteotomy without annular ligament repair.
Methods: This prospective study was conducted in Department of Orthopaedics MKCG Medical College and
Hospital, Berhampur from July 2015 to April 2018 where 15 patients of neglected monteggia fracture were operated
with specific technique of ulnar osteotomy without annular ligament repair. Participants were followed up and at end
point they were evaluated for pain, stability, and disturbance of daily and sporting activities. Function was assessed
using elbow performance score. Data collected were analyzed in SPSS (version 16.0).

Results: Mean age of study participants was 7.3 year and male constituted majority (60%). There were 11 children
with Bado type I, 3 with type 1l and one with type Il injury. The mean time from initial injury was 8.8 months. All
had limited range of movements of forearm and elbow. All patients had regular follow up for 9 months to 24. In
53.3% flexion arc was improved. The mean flexion arc was increased by 20 degree and pronation-supination arc was
reduced by 20 degree.

Conclusions: The present study revealed that osteotomy in neglected monteggia fracture brings stability of elbow
joint and this surgical management of neglected monteggia fracture without annular ligament reconstruction had good
outcome. Annular ligament reconstruction is not always necessary.
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INTRODUCTION

Monteggia fracture is the fracture of the proximal third of
the ulna with anterior dislocation of the head radius.’ Late
presentation of this fracture is a known complication
following acute monteggia fracture in children.
Monteggia fracture presenting after 4 weeks of injury,
termed as neglected monteggia fracture.” This late
presentation may be due to improper diagnosis,
inadequate radiological film or negligence of patients
itself.>® Though there is no clear indications for surgery

in children with neglected monteggia fracture but
Progressive valgus deformity of the elbow, limitation of
forearm rotation, and pain with strenuous activity are
some of the reported indications for surgery.*® The
surgical strategies required to achieve an anatomical
reduction become proportionally complex as duration of
the fracture increases.”® Surgical management options are
many like 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
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these techniques. Although many authors recommend a
procedure directed at the radio-capitellar joint in order to
reduce the radial head.®*® Hence the present study was
planned with the objective to assess the clinical outcome
of patients who were treated with a specific technique of
ulnar osteotomy without annular ligament repair.

METHODS
Study setting and population

This prospective study was conducted in Department of
Orthopaedics MKCG Medical College and Hospital,
Berhampur from July 2015 to April 2018. 15 patients of
neglected monteggia fracture that is fracture of one
month or old post injury fracture were included in this
study. Patient had previous pathology around the
concerned elbow joint were excluded from study. All
cases were followed up prospectively in the department.
Informed consent was taken from patients and ethical
clearance was done from the IEC of institution.

Procedure

All operative procedures were performed and under
general anaesthesia by same surgeons. The ulna shaft was
approached directly and an osteotomy was performed
either at the proximal metaphysis or at the centre of
rotation of angulation. The osteotomy site was distracted
and angulated to overcorrect the ulnar deformity. The
mean angulation was 18.8 (range 10-25), and the mean
distraction was 8.5 (range 3-18) mm. The degree of
angulation was determined by evaluation of the reduction
of the radial head under image-intensification, in all
combinations of full flexion, extension, pronation and
supination in both lateral and antero-posterior
projections. In case 1, however, the incision was
extended proximally via a Kocher approach to observe
the position of the radial head in the radio-capitellar joint
under direct vision. In five patients the ulna was fixed
with a plate and screws, and in one patient with an elastic
nail (case 5). Allograft bone graft substitute was utilized
in all cases. It was not necessary to perform ligament
reconstruction, radial osteotomy, temporary transarticular

radio-capitellar wire stabilization, or neurolysis in any of
the patients. A long arm plaster splint was applied for 2
weeks with the elbow in 90 of flexion and the forearm in
neutral rotation. At that point the children were
encouraged to use the elbow as tolerated, and no formal
physiotherapy was advised. At final follow-up, patients
were questioned about pain, stability, and disturbance of
daily and sporting activities. Physical examination
included evaluation of elbow and forearm range of
motion. Function was assessed using the elbow
performance score.

Data analysis

Data collected were analyzed in SPSS (version 16.0)
quantitative data represented as number, percentage and
mean with standard deviation. P value less than 0.05 was
taken as statistically significant.

RESULTS

There were total 15 patients who were included in the
study after qualifying inclusion criteria. Mean age of
study participants’ was 7.3 year which ranged from 4.8
years to 9.2 years. Male constituted majority (60%) and
only 40% were female. Bado classification was used to
describe monttegia fracture. Bado classification based on
the direction of the radial head in fracture; in type | the
head is anterior, type Il is posterior, type Il is lateral and
In type IV there is a dislocation of the radial head
associated with a fracture of both the radius and ulna.'
There were 11 children with Bado type I, 3 children with
type Il and only one child was with Bado type Il injury.
Out of 15 patients, 8 had fracture in right side elbow and
rest 7 had on left side. The mean time from initial injury
was 8.8 months. All had limited range of movements of
forearm and elbow and pain. None of them had
complained of neurological involvement. On preoperative
radiological evaluation the direction of dislocation,
carrying angle, head—neck ratio and any abnormal bony
architecture were documented. Patient’s preoperative data
are summarized in Table 1. All patients had regular
follow up for 9 months to 24 months. it was depicted in
Figure 1.
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Figure 1: Bar diagram showing duration of follow up in months.
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Table 1: Clinical details of study participants in the study (n=15).

 varigle ... |

Age in years (Mean£SD) 7.311.32
Gender N (%)
Male 9 (60)
Female 6 (40)
Classification of fracture (Bado type)

Type | 11 (73.3)
Type Il 3 (20)
Type Il 1(6.7)
Elbow involvement

Left side 6 (40)
Right side 9 (60)
Duration from initial injury in months (Mean+SD) 8.8+3.3

Table 2: Elbow function of study participants before and after surgery (n=15).

~ Affected elbow

Normal unaffected elbow

Case Flex/neu/ext Pro/neu/sup

% REAIES O Pre-op Post-op Change Pre-op Post-op Change
1 135/0/5 90/0/80 120/0/5 130/0/0 5 90/0/80 90/0/80 0
2 135/0/0 90/0/90 130/0/5 120/0/0 -15 90/0/90 80/0/80 -20
3 130/0/5 80/0/90 130/0/5 130/0/0 -5 80/0/80 90/0/90 20
4 135/0/0 80/0/90 120/0/5 130/0/5 10 90/0/80 90/0/80 0
5 135/0/5 90/0/80 120/0/5 130/0/0 5 90/0/80 80/0/80 -10
6 140/0/5 80/0/90 120/0/5 135/0/0 10 90/0/80 80/0/80 -10
7 130/0/5 90/0/80 120/0/0 130/0/0 10 80/0/80 80/0/80 0
8 135/0/0 90/0/80 130/0/5 130/0/5 0 80/0/90 70/0/80 -20
9 140/0/0 90/0/80 130/0/0 110/0/0 -20 90/0/80 80/0/80 -10
10 140/0/5 90/0/90 120/0/5 130/0/0 5 70/0/80 90/0/80 20
11 135/0/5 80/0/90 120/0/0 135/0/5 20 80/0/80 90/0/80 10
12 130/0/0 80/0/90 130/0/0 135/0/0 5 80/0/80 80/0/80 0
13 140/0/0 90/0/90 135/0/0 130/0/0 -5 80/0/70 80/0/80 10
14 135/0/0 80/0/90 130/0/5 130/0/0 -5 80/0/90 80/0/90 0
15 130/0/0 90/0/80 130/0/0 130/0/0 0 90/0/80 80/0/80 -10

* Negative mark indicates reduction in range of motion.

Table 2 describes the elbow function of participants
before and after surgery. In most of the cases (53.3%) the
flexion arc was improved. The mean flexion arc was
increased by 20 degree. However the pronation-
supination arc was reduced by 20 degree. There was no
complain of activity related to pain or disability in daily
function after surgery.

DISCUSSION

Chronic radial head dislocation due to a missed
Monteggia fracture is a recurrent problem. Inadequate or
no primary treatment at the time of injury is the main
cause of this type of deformity. The principle cause for
the dislocation is the closed ring-like anatomy of the
radius and ulna along with the interosseous membrane
and the annular ligament. Disruption and malunion of the
ulna leads to shortening and angulation of one arm of the
ring. ** The problems associated with neglected radio—

ulnar dislocation after a Monteggia fracture—dislocation
includes loss of forearm rotation, cubitus valgus, elbow
instability, pain, degenerative arthritis, subluxation of the
distal radioulnar joint and late neuropathy.*®

The type of surgery for missed monteggia fracture varies
and there is no complete unanimity regarding treatment
of this type of fracture in children. In the present study 15
patients were studied who had ulnar osteotomy without
annular ligament reconstruction for neglected monteggia
fracture. The youngest child was 57 months old and
majorities (60%) were male children. The maximum
duration from initial injury was 16 months. after surgery,
iln most of the cases the flexion arc was improved. The
mean flexion arc was increased by 20 degree. However
the pronation-supination arc was reduced by 20 degree.
There was no complaining of activity related to pain or
disability in daily function after surgery.
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Some reported of using ulnar distraction with external
fixator to effect radial head reduction with opening the
joint.2*° In these cases ulnar lengthening and angulations
maintain stability of the radial head. In the study by
Hasler et al., 15 cases of neglected monteggia fracture
were managed by external fixation of the ulna osteotomy
with open reduction of the radiocapitellar joint and no
one had annular ligament reconstruction. He reported no
displacement of radial head.”” Similarly Inoue et al. also
found ulnar angulation with simple osteotomy.*

Annular ligament reconstruction can present with
complications. Gyr et al. in their study, studied 15
children who were underwent annular ligament
reconstruction and later had some limitation of forearm
rotation and some had radial head re subluxation.'® Some
other authors also reported restriction of forearm rotation,
nerve injury, m%/ositis ossificans and re-displacement of
radial head.>*** Open reduction of radial head and
reconstruction of annular ligament combined with ulnar
osteotomy by Rodgers et al. showed unpredictable results
in his five of seven cases.’

Nakamura et al. and David-West et al. stress annular
ligament reconstruction in all cases.**?" Bhasker in his
study, 5 cases were managed with annular ligament
reconstruction and 6 cases without ligament
reconstruction. All children had limitations of forearm
rotation. However the limitation of elbow motion did not
affect any function. Their study stresses the importance
of ailment of the ulna in restoring radial head stability
and that annular ligament reconstruction is not always
necessary.”

Megahed et al in their study had done V shaped ulnar
osteotomy with annular ligament reconstruction in
neglected monteggia fracture dislocation in children. In
their study they also found increase in flexion of elbow
(increased by 3 degree) and slight decrease in rotation of
the forearm (decreased by 4 degree). They concluded that
V-shaped corrective ulnar osteotomy technique without
bone grafting is a technically simple, less demanding
procedure, which achieves lengthening and angulation of
the ulna simultaneously and reduces the radial head and
with annular ligament reconstruction will suffice in most
cases of missed monteggia fractures.”® Devnani et al got
good results without repairing or reconstructing the
annular ligament in missed monteggia fracture
dislocation in children. At the end of follow up, he
reported no deformity or subluxated in radial head, nearly
full flexion at elbow and full supination with restricted
pronation in forearm.?*

Longer follow up with more sample size study is needed
to arrive at a definite conclusion. However this study will
facilitate further study based on its results.

CONCLUSION

Treatment of missed monteggia fracture in children is a
therapeutic challenge. Though there are various surgical

options, the outcomes of these multiple techniques are
still uncertain. The present study revealed that osteotomy
in neglected monteggia fracture brings stability of elbow
joint and this surgical management of neglected
monteggia  fracture  without annular  ligament
reconstruction had good outcome. Hence osteotomy
without annular ligament repair is a good option for the
management of the missed monteggia fracture in
children.
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