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RECONSTRUCTION OF CHRONIC
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SUMMARY � Results of surgical treatment for chronic Monteggia�s lesions in 16 children were retrospec-
tively analyzed. The mean age at the time of reconstructive surgery was 7 years and 8 months. Using Bado�s
classification, there were 12 type I, 3 type III lesions, and 1 type IV lesion. In 11 cases, operative procedures
consisted of a combination of corrective ulnar osteotomy and open reduction of radial head. Corrective ulnar
osteotomy alone was required in 2 cases. Another two cases required a combination of corrective osteotomy
of both radial and ulnar shafts. Annular ligament reconstruction had to be performed in only 1 case initially
submitted to open reduction of radial head. The patients were examined at 9 years and 6 months of the
initial reconstructive procedure on an average. Using the scale proposed by Morrey, there were 9 good, 4
satisfactory, and 3 poor results. Eleven complications were recorded including 2 radial nerve lesions, 2
nonunions at the site of ulnar osteotomy, 5 redislocations and 1 subluxation, and 1 ulnar fracture below the
site of osteotomy. Seven of 11 patients with complications underwent repeat operative procedures. These
seven patients included both children previously sumbitted to combined osteotomies of both the ulna and
radius as well as both children who had undergone corrective ulnar osteotomy alone. Thus, a very high rate
of complications was recorded in our series of patients undergoing operative treatment for the sequels of
Monteggia�s lesions. In our opinion, the main reason for this was inappropriate choice of operative treat-
ment. Reporting on this very high rate of complications may hopefully draw attention to the fact that
reconstructive procedures to correct the sequels of Monteggia�s lesions should not be attempted before
learning the basic principles that need to be addressed. These are reconstructive procedures that should
only be performed after a thorough study of the possible complications. Based upon this survey of our
experience, we  conclude that in addition to ulnar deformity correction, open reduction and stabilization of
radial head are mandatory to achieve a satisfactory result.
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Introduction

Unreduced dislocations of radial head consequential to
inappropriately treated or unrecognized Monteggia�s le-
sions are rare in children. In an effort to avoid the undesir-
able longterm sequels of these residual radial head dislo-
cations, a number of operative procedures have been pro-
posed, e.g., open reduction of radial head with reconstruc-
tion of annular ligament1-3; corrective ulnar osteotomy at

the site of malunited fracture4-8 with or without open re-
duction of radial head; and a combination of corrective
osteotomies of both ulnar and radial shafts. Patient series
reported in the literature are small, and there are no major
prospective randomized studies8-15. The aim of the present
study was to retrospectively analyze our own results ob-
tained by the operative treatment of chronic Monteggia�s
fractures in order to determine the minimum treatment
necessary to achieve a satisfactory result.

Patients and Methods

During the 1985-1998 period, 16 children (six female
and ten male) were operated on at University Department
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of Orthopedics, Zagreb University Hospital Center, to
correct the sequels of chronic Monteggia�s lesion, yield-
ing an average of one child treated per year. According to
laterality, the left side was involved in 9 and right side in 7
cases. The mean patient age at the time of surgery was 7
years and 8 month (range from 5 years and 2 months to 12
years and 10 months). According to Bado classification,
there were 12 type I, 3 type III lesions and 1 type IV le-
sion. All patients were free from radial head changes such
as overgrowth or secondary deformity. The mean interval
between the initial injury and the reconstructive surgery
was 11 months (range from 2 months to 4 years). Preoper-
atively, five patients had normal elbow mobility, whereas
the remaining 11 had mild contracture. Two patients had
valgus elbow deformity measuring 20 and 25 degrees.

A variety of surgical reconstructive procedures were
performed. In 11 cases, open reduction of radial head was
performed in combination with corrective ulnar osteoto-
my at the site of residual deformity. In 3 cases, open re-
duction was followed by radial head stabilization with Kir-

schner wire inserted through the capitellum into the prox-
imal radius. In 2 cases, only corrective ulnar osteotomy was
performed, with elongation by 8 and 12 mm. In 2 cases,
corrective osteotomies of both the ulna and the radius were
performed. In one case where there was no ulnar angula-
tion, only open reduction of radial head was performed in
combination with annular ligament reconstruction.

Postoperatively, the upper extremity was immobilized
with the use of circular cast for 4 to 7 weeks (mean 6
weeks). All patients were evaluated clinically and radio-
graphically at a mean of 9 years and 6 months (range from
3 years and 11 months to 17 years) of the initial reconstruc-
tive operation. Clinical evaluation performed by the first
author consisted of three parts: 1) evaluation of elbow and
wrist mobility according to �0� method; 2) evaluation of
the proximal and distal radial-ulnar joint stability; and 3)
evaluation of the neurologic status. Radiologic evaluation
included standard anteroposterior and lateral projections
of the operatively treated elbow. This anteroposterior pro-
jection was taken with the elbow extended and the fore-
arm fully supinated. Lateral projection was taken with el-
bow flexion of 90º and the forearm in full pronation; to
facilitate taking this lateral projection the shoulder was
abducted to 90º.

Upon clinical and radiographic evaluation, the results
were assessed according to Morrey�s scale10,16. This scale
is based on both clinical and radiographic parameters. The
clinical parameters include the presence or absence of pain
plus assessment of elbow mobility and stability. The radio-
graphic parameter consists of assessment of the radial head
centrality. Using Morrey�s scale, the final result is graded
as good, satisfactory, or poor.  The elbow is classified as good
if there is full range of elbow flexion and extension. The
forearm range of pronation and supination motion must
exceed 100 degrees in aggregate. In addition, there is nor-

Fig. 1 (a) Radiogram of the elbow in a 6-year-old boy with chronic
Monteggia�s lesions

Fig. 1 (b) radiogram of the elbow in a 6-year-old boy with chronic
Monteggia�s lesions immediately after reconstructive operation

Fig. 1 (c) radiogram of the same elbow 4 years after reconstructive
operation.
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mal varus and valgus stability of the elbow with no pain.
Radiographically, the radial head is centered at the capi-
tellum. The clinical parameters for a satisfactory result are
those where the elbow has minor elbow flexion contrac-
ture that does not exceed 30 degrees. The range of elbow
flexion cannot be less than 100 degrees. The aggregate of
the forearm pronation range is up to 100 degrees. The
pronation must be at least 30 degrees. Pain is only tempo-
rary. There may be mild varus and valgus instability. Ra-
diographically, the radial head is centered with the capi-
tellum. The elbow is designated as poor result if the clin-
ical parameter of elbow flexion is less than 100 degrees and
there is flexion contracture exceeding 30 degrees. Forearm
rotation is significantly limited with the aggregate rotation
being less than 100 degrees. Pain is present and limits daily
activities. The radiographic parameter includes a radial
head that is partially or fully dislocated.

Results

All patients were evaluated by the first author at a mean
of 9 years and 6 months of the initial reconstructive oper-
ation (range from 3 years and 11 months to 17 years). The
mean patient age at the time of evaluation was 17 years
and 2 months (range from 9 years and 1 month to 24 years).
According to Morrey�s scale, there were 9 good, 4 satisfac-
toy, and 3 poor results (table 1). Radiographically, radial
head was not centered in three patients with poor result:
one was fully dislocated, and in the other two there was
subluxation. Clinically, seven patients had full range of
elbow flexion and extension, and six patients had mild
contracture in the operatively treated elbow, whereas three
patients sustained a significant loss of forearm rotation..

The survey of patient records revealed 11 complica-
tions ( table 2.).Radial nerve injury was reported in two

patients; one of them fully recovered, whereas the other,
a female, sustained permanent weakness of the hand and
finger extension. Subsequent surgical exploration revealed
no nerve transsection. In two patients, nonunion devel-
oped at the site of corrective ulnar osteotomy, however,
both were reported to have subsequently resolved. In one
patient, spongioplasty was used, whereas Ilizarov tech-
nique produced successful union in the other. One patient
experienced a complex complication on postoperative day
5. The ulna fractured below the fixation plate, which was
associated with recurrent dislocation of the radial head. It
was subsequently resolved by reoperation, when a longer
plate was placed on the ulna and radial head was re-reduced
and secured with Kirschner wire fixation through the hu-
merus.

Redislocation occurred in five patients. One patient
sustained persistent subluxation following  initial recon-
structive procedure ( fig.2a,b). These five patients with
recurrent dislocation underwent repeat operative proce-
dures for radial head re-reduction. Unfortunately, sublux-
ation persisted in one, and recurrent dislocation occurred
in another one.

Seven patients had to be reoperated on. In one patient,
radial nerve was explored. Five patients undergoing repeat
procedures required radial head repositioning, and one of
them also repeat osteosynthesis. Unfortunately, three pa-
tients required more than one repeat procedure: two pa-
tients underwent two repeat procedures each, whereas one
patient underwent three repeat procedures. Overall, 11
repeat operative procedures had to be performed for com-
plications, including patients requiring more than one re-
peat procedure. Both patients with corrective osteotomy
of both ulna and radius as the initial reconstructive proce-
dure required repeat operation for complications: one for
exploration for radial nerve lesion, and the other for open

Fig. 2 b. 11 years after operation. Owergrowth of radial head is
present. Final results was poor.

Fig. 2a. Subluxation after open reduction of the radial head with-
out stabilisation  with Kirschner wire and ulnar osteotomy. The
parents refused repeat surgical procedure.
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reduction of radial head. Final evaluation yielded poor re-
sult in both of them. Redislocation occurred in both pa-
tients with only corrective ulnar osteotomy with elonga-
tion as the initial reconstructive operation; one of them
sustained a fracture of the ulna below the distal end of the
plate. Following repeat surgery in the form of open reduc-
tion of the radial head with fixation with Kirschner wire
through the humerus, the final result was good.

Discussion

Monteggia�s lesions consist of various combinations of
fracture of the ulna with the accompanying dislocation of
the radial head. This combination of injuries was first de-
scribed in 1814 by Giovanni Battista Monteggia17,18. Cur-
rently, the most widely accepted classification of Monteg-
gia�s fractures has been provided by Jose Luis Bado17, a
prominent orthopedic surgeon from Uruguay. He coined
these injury combinations as Monteggia�s lesions instead
of fractures. According to Bado, Monteggia�s lesions are
divided into 4 types17. In type I lesion, the radial head dis-
location is volar, and angulation of ulnar fracture is also apex
volar. The fracture is usually oblique and located in the
diaphysis or metaphysis. Type I lesion is most common in

both children and adults. In type II lesion, the radial head
dislocation is posterior and the ulnar fracture angulation
is apex posterior. It is very rare in children, occurring in
approximately only 6% of cases. In type III lesions, the
radial head dislocation is lateral and the ulnar fracture
angulation is lateral or anterolateral. Ulnar fracture is usu-
ally located in the metaphysis. Type III lesion is the sec-
ond most common lesion after type I in children, with an
incidence of 23%. In type IV lesions, the radial head dis-
location is combined with fractures of both the ulna and
the radius. Type IV lesions are most infrequent, account-
ing for only 1% of all Monteggia�s fractures18. In children,
radial head dislocation may often occur with incomplete
or so-called �greenstick fractures�.

Occasionally, there may only be a plastic deformity of
the ulna18-20.  In contrast to adults, conservative therapy
may proves successful in the majority of affected children21.
�Chronic� Monteggia�s lesion is a term denoting a radial
head dislocation or subluxation persisting for more than 4
weeks, while ulnar fracture has healed with or without
angulation10.  In 16%-33% of cases, chronic Monteggia�s
lesion occurs following an unrecognized acute lesion. In
addition, it may be the consequence of an inappropriately
treated acute lesion10,21. It has been estimated that radial

Table I. Data of 16 patients who had a chronic Monteggia lesions.

Patient,s Gender Age et injury Time from Bado Type of Follow-up Results-rating
number and side (yrs. +month.) injury to Type operation time system of

operation (yrs +month.) Morrey
(months)

1. F , L 6+9 5 I UO+OR 4+3 good
2. M,R 7+10 48 I UO+OR* 15+1 good
3. M,L 6+6 4 I UO 7+9 good
4. F,L 8 5 I UO+OR 14+11 good
5. FR 5+5 3 IV UO+RO 12+4 poor
6. M,R 5+2 12 I UO 10+1 good
7. M,L 8+6 13 III UO+OR 11+1 poor
8. F,R 7+2 6 I OR 17 satisfactory
9. F,R 6+3 5 I UO+OR 13+5 good
10. M,R 6 2 III UO+OR 12 good
11. M,L 5+11 9 III UO+RO 13+8 poor
12. F,L 12+3 9 I UO+OR 3+11 satisfactory
13. M,R 5+10 6 I UO+OR* 3+7 good
14. M,R 7+5 3 I UO+OR* 4 good
15. M,L 12+3 3 I UO+OR 4 satisfactory
16. M,L 12+10 5 I UO+OR 4+2 satisfactory

F- female, L-left, R-right, UO- ulnar osteotomy, OR � open reduction of the radial head¸
* -radial head was stabilised by a Kirschner wire, RO- radius osteotomy, yrs.- years,
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head redislocation occurs in some 20% of conservatively
treated Monteggia�s fractures in children10. Acute type I
lesions with a complete oblique fracture pattern are most
unstable of Monteggia�s lesions9,22. Residual problems oc-
curring in chronic Monteggia�s lesions arise from dislocat-
ed radial head. These include valgus alignment of the el-
bow, pain, elbow instability, subluxation of distal radial-
ulnar joint, and late neuropathies of the radial, ulnar and
median nerves10,18,21,23.

A number of operative methods have been described
in the treatment of chronic Monteggia�s lesions, which is
an indication that there is no ideal method. The operative
treatment may include open reduction of the radial head
without reconstruction24 of the annular ligament, or with
reconstruction using other local tissues such as a part of
triceps tendon, deep fascia of the forearm, or a part of fas-
cia lata1,2,18,21.  Unfortunately, operative reconstruction of
the annular ligament from adjacent tissues often results
in the loss of forearm rotation10,18. Both of our patients
undergoing annular ligament reconstruction sustained loss
of forearm rotation. Osteotomies of the ulna with or with-
out elongation have also been described. They may be
performed alone or in combination with open reduction of

radial head. This ulnar osteotomy may be combined with
radius osteotomy. Ulnar osteotomy with elongation re-
solves ulnar angulation and shortenning10,18,23,25,26. Both of
our patients undergoing only ulnar osteotomy with elon-
gation sustained radial head dislocation and both required
repeat reconstructive procedure. Repeat reconstructive
procedures were also required in the two patients initially
submitted to osteotomy of both the ulna and radius. The
final result was poor even after these repeat procedures.

The aim of a case review should be to evaluate the
causes of poor results. In this way, we have developed a set
of recommendations to consider before undertaking op-
erative reconstruction of chronic lesions. We believe it is
important first to determine spatial direction of radial head
dislocation and angulation of a poorly healed fracture of the
ulna. Osteotomy should be planned in such a way that its
direction is opposite to the direction of the malunited frac-
ture angulation. It should be emphasized that open reduc-
tion of the radial head is mandatory, as isolated osteotomy
of the ulna with elongation is inadequate. Osteotomy of
the radial neck is accompanied by a high risk of radial nerve
injury. According to our experience with intraoperative
exploration of the humeroradial joint, interposed tissue is

Table II. Complications

Patient�s Type of Complications Repeat surgery Number of Results-rating
number operation procedures repeat surgery system of Morrey

procedures

1 UO+OR transient radial nerve palsy no good
2 UO+OR* no no good
3 UO reluxation, ulnar fracture

below plate,ulnar non-union yes 2 good
4 UO+OR no no good
5 UO+RO permannent partial radial

nerve palsy yes 1 poor
6 UO reluxation yes 2 good
7 UO+OR subluxation no poor
8 OR no no satisfactory
9 UO+OR reluxation yes 1 good
10 UO+OR no no good
11 UO+RO reluxation, ulnar non-union yes 3 poor
12 UO+OR no no satisfactory
13 UO+OR* no no good
14 UO+OR* no no good
15 UO+OR reluxation yes 1 satisfactory
16 UO+OR reluxation yes 2 satisfactory

UO- ulnar osteotomy, OR � open reduction of the radial head¸
* -radial head was stabilised by a Kirschner wire, RO- radius osteotomy, yrs.- years
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quite frequently encountered. This additionally supports
the concept according to which radial head reduction
should be performed as an open surgical procedure to en-
sure fully congruent reduction. Reconstruction of annular
ligament from any remnants of the original ligament should
be attempted first. Reconstruction from the surrounding
tissue fragments often results in the loss of forearm rota-
tion.

We believe that in the three patients with recurrent
radial head dislocation despite repeat procedures of open
reduction of the radial head in combination with correc-
tive ulnar osteotomy, appropriate stabilization of the radi-
al head failed to be initially achieved. While fixation with
Kirschner wire through the humerus into the proximal
radius bears a risk of complications, it appears to signifi-
cantly reduce the risk of recurrent dislocation of the radi-
al head24. Although referring to a small number of patients,
we consider it significant that no dislocations occurred in
the four patients in whom the open reduction of radial head
had been followed by fixation with Kirschner wire.

In our series, best results were achieved in the three
patients in whom there ulnar osteotomy overcorrection was
combined with open reduction of radial head that was
additionally stabilized by Kirschner wire fixation through
the humerus into the radius.

Operative treatment of chronic Monteggia�s lesions
bears a very high risk of complications such as contractures,
redislocation, lesions of radial, ulnar median nerves, and
nonunion at the site of ulnar osteotomy18,21. The number
of complications and repeat procedures in our series was
very high. It is felt that it was partially caused by the inap-
propriate choice of surgical procedure.

The postoperative analysis of our cases has led to a
conclusion that the choice of operative procedure is very
important in the surgical treatment of chronic Monteggia�s
lesions. All residual deformities have to be treated surgi-
cally. In case of residual ulnar angulation, corrective osteot-
omy with slight overcorrection in a direction opposite to
the original deformity direction is necessary. Operative
reduction of radial head should be accompanied by Kir-
schner wire stabilization in all cases. Reconstruction of the
annular ligament may occasionally be done using annular
ligament remnants, and if not, then annular ligament has
to be reconstructed with a part of triceps tendon. In case
of radial head instability, temporary Kirschner wire stabi-
lization is required. This fixation with Kirschner wires in-
volves passing it through the capitellum of distal humer-
us into the center of the radial head. An alternative is to

pass the wire obliquely through the radial neck to the ad-
jacent proximal ulna.

Each case should be individually evaluated, taking into
account the child�s age, radial head appearance and type
of lesion. Generally, the patient should be less than twelve
years of age and free from any radial head changes such as
overgrowth or secondary deformity where the articular
surface is no longer concave27. If the shape of the radial head
has been preserved, the time elapsed between the injury
and the reconstructive surgery is not essential. In our se-
ries, there was a patient in whom an excellent result was
achieved by operative reduction of the radial head and
corrective ulnar osteotomy performed 4 years after the
injury.

And the last but not the least: like most other diseases
and injuries, prevention is of utmost importance18,21,28-30. In
all forearm fractures, clinical examination is crucial. In
addition to neurovascular status evaluation, it should in-
clude thorough clinical examination of the entire forearm
from the elbow to the wrist. It is an imperative to include
the elbow and the wrist in radiologic assessment21. In the
treatment of acute Monteggia�s lesions, good radiologic
follow up is important. The surgeon should keep in mind
that unstable fractures of the ulna are associated with a
high incidence of radial head redislocation18,21,29.

The authors would like to thank dr. Kaye Wilkins for his valu-
able contributions to discussion and critical review of the manuscript.
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Sa�etak

Zastarjeli Monteggini prijelomi u djece

T. Ðapiæ, D. Antièeviæ, R. Biliæ i D. Duvanèiæ

Provedena je retrospektivna analiza rezultata kirur�kog lijeèenja zastarjelih Montegginih prijeloma u 16 djece, 6 djevojèica
i 10 djeèaka. Prosjeèna dob u vrijeme rekonstruktivne operacije bila je 7 godina i 8 mjeseci (raspon od 5 godina i 2 mjeseca do 12
godina i 10 mjeseci). Prema Badoovoj klasifikaciji bilo je 12 sluèajeva tipa I, 3 tipa III i 1 tipa IV. U 11 sluèajeva primijenili smo
kombinaciju korektivne osteotomije ulne i krvave repozicije glavice radijusa, u 2 sluèaja uèinjena je samo korektivna osteotomija
ulne, u 2 sluèaja kombinacija korektivne osteotomije ulne i radijusa, a u jednom krvava repozicija glavice radijusa uz rekonstrukciju
anularnog ligamenta. Vrijeme praæenja iznosilo je prosjeèno 9 godina i 6 mjeseci (raspon od 3 godine i 10 mjeseci do 17 godina).
Prema Morreyevih ljestvici bilo je 9 dobrih, 4 zadovoljavajuæa i 3 lo�a rezultata. Zabilje�eno je 11 komplikacija: 2 lezije radijalnog
�ivca, 2 pseudoartroze na mjestu osteotomije ulne, 5 reluksacija i 1 subluksacija, 1 prijelom ulne ispod mjesta ostetomije. Zbog
komplikacija ponovno je operirano 7 djece, ukljuèjujuæi oba djeteta kod kojih je bila primijenjena kombinacija osteotomije ulne
i radijusa i te oba djeteta kod kojih je bila primijenjena samo korektivna osteotomija ulne. Kirur�ko lijeèenje zastarjelih Montegginih
prijeloma u na�oj seriji je bilo povezano s velikim brojem komplikacija. Smatramo da je glavni uzrok tome bio neprimjeren izbor
kirur�kog zahvata. Uz ispravljanje deformacije ulne neophodna je i krvava repozicija i stabilizacija glavice radijusa.

Kljuène rijeèi: Monteggin prijelom � kirurgija; Monteggin prijelom � klasifikacija; Monteggin prijelom� komplikacije; Studije praæenja; Dijete


