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Abstract

Objective: Missed Monteggia fractures are commonly observed among children. Both the inter-

val from the injury to surgery and the patient’s age at operation are thought to be correlated

directly with the success of the surgery and prognosis. The aim of the present work was to

report one interesting adult case of a missed Monteggia fracture with an intact annular ligament 9

years after injury and the outcomes at a 7-year follow-up.

Case description: One missed lesion with a 9-year delay for surgery occurred in a skeletally

mature individual, and it was treated by open reduction and ulnar angulation and elongation

osteotomy. The annular ligament was interpositioned intact in the radiocapitellar joint, and

therefore, instead of the annular ligament reconstruction (ALR), relocation was performed.

Results: After one revision surgery for the complication of nonunion, good radiographic and

functional outcomes were eventually sustained at the 7-year follow up.

Conclusion: Good radiographic and functional outcomes can be expected in adult patients in

whom the annular ligament is intact and interpositioned, and this was treated by open reduction

and ulnar osteotomy 9 years after the initial injury in our patient.
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Background and purpose

In 1814, Monteggia fracture-dislocation was
first described by Giovanni Monteggia as a
fracture of the proximal ulna that was asso-
ciated with the anterior dislocation of the

radial head, and it is relatively rare and com-
monly missed in children.1,2 A missed
Monteggia fracture is generally defined as a
persistent dislocation of the radiocapitellar

joint that is still present 4 weeks after
injury. Moreover, substantial surgical proce-
dures have been performed to reduce a dis-
located radial head, including annular

ligament repair or reconstruction (ALR) or
an osteotomy of the ulna, radius, or both,3

which is widely applied in children but rarely

performed in adults, especially 9 years after
injury. For management outcomes, most of
the previous studies have focused on the
pediatric population and limitations in

elbow motion. Thus, we reported the out-
comes of an adult patient who was diag-
nosed with a missed Monteggia fracture
and underwent delayed treatment 9 years

after the injury. Excellent function was
observed at the 7-year follow-up.

Case description

Patient information

A 19-year-old man who underwent delayed
treatment for a missed Monteggia fracture
dislocation after 9 years was referred to our

clinic with complaints of an obvious left
cubitus valgus deformity and snapping
during wrist pronation–supination. In addi-
tion to movement limitations and cosmetic

problems, the patient also had elbow
arthralgia while lifting weights. The physi-
cal examination showed that the bony
prominence of the radial head could be

felt at the anteriolateral region of the
elbow joint. No neurological complications,
including tardy ulnar nerve palsy and pos-
terior interosseous nerve palsy were

observed. Bado type I lesions were identi-
fied on the radiographs in the anterioposte-
rior and lateral views of the affected
forearm (Figure 1a and 1e).

Surgical technique

The current case report conforms to
the 1995 Declaration of Helsinki and sub-
sequent amendments and was approved
by the local ethics committee. Written
informed consent was obtained before sur-
gery and for publication of this report. The
patient was placed in the supine position
under general anesthesia, and a tourniquet
was inflated on the left upper arm. We used
the Henry approach, as described in previ-
ous studies.4 Once the muscles adjacent to
the radiocapitellar joint had been cleared,
the pseudocapsule surrounding the capsule
was opened from the distal to the proximal
region to expose the radial head. Then, we
evaluated the state of the cartilage of the
radial head. The radial head was sur-
rounded with dense fibrous scar tissue,
which was excised. Thereafter, we observed
that the intact annular ligament was dis-
placed into the radiocapitellar joint
(Figure 2a). Reduction of the radial head
was then attempted, but it failed. We then
performed an oblique osteotomy at the
proximal one-third of the ulna through
the same incision. Angulation and elonga-
tion were temporarily maintained by an
external fixator, and the interposed liga-
ment was stretched from the joint space
and was reduced around the radial head,
as described in our previous study.5 Next,
the osteotomy was fixed with a prebent
plate in exchange of a temporary external
fixator (Figure 2b and 2c). The stability of
the radial head was assessed in flexion–
extension under direct visualization, and
the residual annular ligament was sutured
in situ. Additionally, it was also important
to assess the stability of the radiocapitellar
joint with the forearm in full pronation and
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flexion angles exceeding 90 degrees. Finally,

the incision was closed one layer at a time.
After the operation, an elbow cast was

applied at 90� of elbow flexion and full supi-

nation of the forearm. Postoperative radio-

graphs were taken weekly to assess the level

of radiocapitellar congruency. The elbow

cast was removed at the end of week 6,

and active elbow range of motion exercises

were started immediately.
At 4 years after surgery, unfortunately,

nonunion was observed, and a revision sur-

gery was performed using a local autoge-

nous bone graft that was harvested from

the iliac crest (Figure 1c and 1g). The inter-

nal plate was then removed successfully

after the osteotomy healed.

Outcomes

The patient had been followed-up for 7

years. At this time, a full range of exten-

sion–flexion and pronation–supination

motions were available (Figure 3). The

Kim elbow score6,7 at the final follow-up

was graded as excellent. Moreover, a good

radiographic result was obtained, in accor-

dance with Nakamura et al.8

Discussion

The missed Monteggia lesion was diag-

nosed based on the duration of the dislo-

cated radial head after injury. In addition,

both the interval of injury to surgery and

age at operation had direct correlations

with surgical success because of the devel-

opment of dysplastic changes in the distal

humerus and proximal radius.9 However,

controversial information is available in

the literature, but there is no statistically

significant evidence. Patients who had not

yet reached adolescence were more likely to

exhibit satisfactory radiographic outcome.10

However, there are very few cases with a

long delay from injury to treatment among

skeletally mature patients. Previously, a

good reduction was expected in patients

who were 18 to 20 years of age, but they

underwent surgery 2 to 7 months after the

injury, and deformities of the radial head

were minimal.11 To the best of our

Figure 1. A 19-year-old man had a Bado type I missed Monteggia fracture that was noted on preoperative
radiographs (a, e). Open reduction and ulnar angulation osteotomy with plate fixation was initially per-
formed (b, f). Nonunion was demonstrated 4 years after the first surgery (c, g). Eventually, the osteotomy
was healed via revision surgery using an autogenous bone graft (d, h).
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knowledge, our case was the first adult
patient with a 9-year delay, and good radio-
graphic and functional outcomes persisted at
the 7-year follow-up. Therefore, there is no
conclusive time frame in which annular
reconstruction should be performed, and
patient’s age and duration of the dislocation
was also seemed to be unimportant.12

The goal of treatment for missed
Monteggia fractures is to restore and main-
tain the radiocapitellar alignment as sooner
as possible because chronic changes in the

proximal radioulnar joint can lead to
arthritis in the distal radioulnar joint over
time.13 However, it is difficult to reduce a
long-standing radial head dislocation with
an ulnar plastic deformation merely by
closed manipulation. Thus, the radiocapi-
tellar joint was first to be exposed intrao-
peratively in the patient in our study. On
the one hand, it might be not sufficient to
restore the alignment of the radiocapitellar
joint simply by ulnar osteotomy because a
dislocated or torn annular ligament can

Figure 2. Intraoperatively, the annular ligament was intact and interpositioned in the radiocapitellar joint
(a), which that meant dislocation of the radial head resulted from sliding out instead of annular ligament
rupture, and a temporary external fixator was applied to check the status of the reduction and repetitive
adjustment (b, c).
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form meniscoid scar tissue, although several

cases have been treated successfully.14

Therefore, we initially preferred to excise the

tissue that might have prevented the reduc-

tion. On the other hand, because of the chro-

nicity of the injury, a congruent proximal

radiocapitellar reduction might be difficult

to perform. Similarly, some authors have rec-

ommended an ulnar osteotomy as the second

step, only if reduction via a closed or open

methods fails.15 Furthermore, an open reduc-

tion can also provide access to evaluate the

radial head and decompress the involved

nerve when necessary for direct visualization.

However, open reduction of the radial head

without correction of the ulnar deformity is

no longer considered to be an appropriate

treatment,16 and it is indicated for only

Figure 3. The radiographic (a, f) and functional (b to e) outcomes at the 7-year follow-up were both
evaluated. A stable reduction and full range of elbow motion was found.
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select patients. For example, Park et al.14

found that an open reduction alone could
successfully treat radial head dislocation
when the maximum ulnar bow (MUB) was
less than 4 mm and it was located in the
distal 40% of the ulna in individuals who
had not previously experienced a displaced
ulnar fracture.

Conversely, Ladermann et al.17 only rec-
ommended open radial head reduction
when the reduction was not achieved spon-
taneously after ulnar osteotomy. In partic-
ular, there were also several reports about
successful closed reduction of the radial
head by ulnar osteotomy in missed
Monteggia fractures.14 Thus, it is generally
accepted that correction of ulnar malalign-
ment and relief of the tension in the inter-
osseous membrane are the most important
factors for achieving and maintaining
reduction of the radial head.18 Thus, the
correction of malalignment with ulnar
osteotomy is the key to a good surgical
result. However, various modalities of the
ulnar osteotomy have been applied, espe-
cially with respect to the osteotomy location
and method. We noticed that the preferred
location of ulnar osteotomy was the proxi-
mal one-third of the ulna because the
osteotomy location should be as proximal
as possible to protection from delayed
union and nonunion.18 However, some
authors suggested that the location of the
osteotomy, whether it was at the proximal
metaphysis or at the place of deformity in
the ulna, was irrelevant because it may not
be possible to detect the initial location of
the deformity after some time has elapsed.19

This is why we chose the proximal one-third
of the ulna as the osteotomy location in the
current case. Regarding the osteotomy
method, ulnar angulation osteotomy with
and without elongation have both recently
been reported.9 Moreover, ulnar fixation
following osteotomy can be accomplished
with a plate and screws, an external fixator,
or intramedullary fixation, as shown in

previous studies.9,17,18 In our case, we
used an external fixator for temporary fixa-
tion to intraoperatively adjust the elonga-
tion and angulation of the ulnar
osteotomy. The radial head can be gradual-
ly reduced by elongation and angulation of
the ulna, but there is a high risk for repet-
itive adjustments.18 Once a stable reduction
was expected, a prebent plate was applied,
and the external fixator was then removed.

Although the annular ligament was dra-
matically intact and interpositioned in the
radiocapitellar joint at 9 years after injury
in the present case and no ALR was needed,
the necessity of the repair or reconstruction
of the annular ligament and whether the
annular ligament should be repaired in situ
or reconstructed by a tendon or fascia graft
has been contentious. Several surgeons have
argued that reconstruction of the annular
ligament was unnecessary because most of
the radial head was stable without recon-
struction.17 In particular, Delpont et al.20

found that ALR did not seem to be useful
when compared with not performing ALR.
Additionally, ALR was also considered to
be the cause of postoperative limitations in
elbow motion.21 Therefore, open reduction
of the radial head with concurrent ulnar
osteotomy, but not ALR, has been increas-
ingly performed. However, the annular lig-
ament is the primary stabilizer of the radial
head during all phases of rotation, while the
interosseous membrane contributes signifi-
cantly only during the terminal phase of the
supination arc. Thus, it has been stated that
the annular ligament is the most important
structure in maintaining the anatomical
position of the radial head. In addition,
Gyr et al.12 suggested that any surgical
attempt at reduction of the radial head
without annular ligament reconstruction
would fail and result in recurrent disloca-
tion. Thus, annular ligament reconstruction
was recommended for all patients who were
undergoing restoration of elbow biome-
chanics. Consequently, open reduction of
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the radial head with reconstruction of the

annular ligament combined with angulation

and elongation osteotomy of the proximal

ulna is still more acceptable.
In summary, missed Monteggia fractures

are rare among skeletally mature patients.

The annular ligament is occasionally intact

instead of ruptured. Good radiographic

and functional outcomes can be expected

in adult patients in whom the annular liga-

ment is intact and interpositioned, and it

was treated by open reduction and ulnar

osteotomy without annular ligament recon-

struction 9 years after the initial injury.
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