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Chronic Monteggia in pediatric population: A narrative literature review
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Abstract

Monteggia lesion is a traumatic condition that affects the fore-
arm and is characterized by the association of an ulna fracture with
a dislocation of the radius capitellar and proximal radius ulnar
joints in the majority of cases. Although several authors have con-
tributed to the understanding of this pathology over the years, it
remains a challenge for orthopedists, and if not recognized and
treated properly, it can have serious consequences. In these cases,
a chronic injury develops, which is even more difficult to manage
in terms of timing and treatment options. A narrative review of the
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literature on missed elbow injuries in children was conducted, and
chronic Monteggia was the most frequently encountered injury.
The analysis of the articles attempts to clarify some points and
draw general conclusions on which to reflect.

Introduction

Monteggia lesion is a traumatic condition that affects the fore-
arm and is characterized, in the majority of cases, by the associa-
tion of an ulna fracture with a dislocation of the radial head;! the
first description was attributed to Dr. Giovanni Battista Monteggia
who, in 1814, described one of its clinical forms as “a traumatic
lesion with a proximal third ulna fracture in association with an
anterior dislocation of radial proximal ephyphysis”. 2

Many years later, in 1967, Dr. Jose Luis Bado published a
monograph on Monteggia’s injury, recognizing four different
types in relationship to the site of ulnar fracture and the direction
of radial head dislocation.3 Bado’s classification is now adopted
by a large part of orthopedic surgeons, but seem to be still not
comprehensive of other the possible clinical presentations.

In pediatric age, in fact, ulnar fracture may be not so evident,
especially in buckle or plastic deformation types, so other specific
classifications have been described. One of these, Lett’s classifi-
cation, for example, classify Monteggia Bado I type as A or 1 if
there is a plastic deformation, B or 2 if there is a greenstick frac-
ture, type C or 3 if there is a complete fracture. Type D or 4 is like
Bado II and type E or 5 is like Bado II1.

Despite the efforts of many authors who contributed during
years to increase the comprehension of the different aspect char-
acterizing Monteggia’s injury, it remains a challenge for orthope-
dists, especially for the high rate of missed cases, which can lead
to serious consequences due to the difficulty in managing a chron-
ic condition.

To better understand the state of the art and the approach to
missed Monteggia, the authors performed a narrative literature
review trying to extrapolate the more useful indications for ortho-
pedists’ daily work activity.

Materials and Methods

The literature reviews was performed consulting PubMed to
identify relevant studies (Figure 1). The search strategy involved
English literature up to December 2020 without any filters. The
searching strategy used was “elbow fractures AND missed AND
children” with the aim to include the greatest number of articles
on missed elbow fracture in pediatric population.

Out of 90 articles were found, of which abstracts were ana-
lyzed.
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Exclusion criteria were articles non coherent with the issue,
those in which the population was older than 16 years, those in lan-
guages other than English, and double articles; if age was not spec-
ified, or the articles that had no abstract or had an unclear abstract
were maintained for a second look. Out of 79 articles maintained,
60 were selected after complete text reading using the same crite-
ria. Among them, 42 were identified for review; the remaining arti-
cles were eliminated because they focused on acute lesions (diag-
nosis and treatment by 4 weeks from trauma), patients’ aged over
16 years old (clarified in text), treatment of malunion and
nonunion, or missed isolated dislocation.

Of these 42 articles, 13 case report and 29 case series were
found; being a rare condition, case reports were analyzed too to
avoid losing useful information (Figure 1).

A total of 450 patient were represented (Table 1): 284 males,
162 females, and 4 patients (described in one case series) of whom
the gender was not specified.

Average age was 7.5 years old (2-14 years), but this parameter
is not so reliable because it is not standardized on descriptions (some
articles reported the average age at trauma, in others at surgery, in
some articles it was indicated in months and years and in others with
simple decimal numbers) and it was calculated rounding down.

Even average cure timing of 10.66 months is affected by the
high variability with which the information was reported.

Monteggia lesions are the most frequently missed injury (422
out of 450 patients), while in other 28 patients the missed injury
were: 1) 4 missed medial epicondyle fractures with elbow disloca-
tion (2 posterior, 1 postero-lateral e 1 not specify) e 1 case without
a clear dislocation; ii) 1 medial condylar fracture with elbow dis-
location; iii) 4 shear fractures of capitulum humeri (1 Kocher-
Lorenz and 3 classify as type 2 without the name of classifica-
tions); iv) 1 case of epiphyseal fracture-separation of the olecra-
non; v) 16 cases of epiphyseal fracture-separation of distal
humerus; vi) 1 lateral condylar fracture.

All articles except one (in which 95 patients were analyzed)
classify Monteggia lesions with Bado’s types: i) Type I: 276 cases;
it) Type II: 9 cases; iii) Type I1I: 34 cases; iv) Type IV: 3 cases; v)
Equivalent: 5 cases (with radial head fracture).

Only in 1 article is specified the type of ulnar pediatric frac-

11 articles excluded:

- Not relevant (from
abtract);

- Age > 16 years old

- Different language

l other than English;

Research (Pubmed)

«elbow fractures AND missed AND
children »

90 articles

- Double copies

19 articles excluded
because without text

79 articles (text research) —
l 18 articles excluded;
- Diagnosis and
treatment < 4 weeks;
60 articles (text analisys) - Population description
not clear;
- Malunion, nonunion
and simple missed
dislocation without

fractures

42 articoli

l

13 case report
29 case series

Figure 1. Method of research.
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ture: 4 Monteggia lesions are classified as 2 Letts type I, 1 Letts
type 2 and 1 Letts type 3.

Monteggia lesions are described in 31 articles (4 case report
and 27 case series) with an average age of 6.8 years and average
time of 11.6 months at diagnosis.

Regarding clinical signs of chronic lesion, the limitation in
range of motion and valgus deviation of the elbow were the main
reported respectively in 15 and 12 articles; the third most common
was the skin prominence of dislocated radial head, cited in § arti-
cles, while pain was less common and described in only 6 articles.

Others minor signs were varus isolated ulna deviation, total
elbow varus deviation, heterotopic ossification, and capitulum
humeri hypoplasia, all described in only 1 article each.

For what concerns neurovascular problems, they were rare: a
PIN (posterior interosseus nerve) palsy was described in 6 patients,
a radial nerve palsy in 2 patients and an ulnar nerve palsy in 1
patient. Moreover, associated lesions (head trauma in polytrauma)
were present only in one patient.

All diagnosis were made by X-rays, only in 1 article the diag-
nosis followed a CT scan, no MRI was required.

Treatment was widely variable and difficult to summarize; in
395 cases an ulnar flexion and lengthening osteotomy were per-
formed, both progressive and extemporaneously; the surgical
access was specified in 13 articles as a Boyd’ access.

Several devices were used for osteotomy fixation such as pre-
countured plates and screws (296 patients), monoaxial external fixator
(53 patients), Kirshner wires (21 patients), Steinman pin (9 patients),
circular external fixator according to Ilizarov technique (4 patients),
Rush nail (1 patient), endomedullary elastic nails (4 patients), cannu-
lated screw (4 patients), 2 reabsorbable sutures Maxon type (2 cases);
3 patients were treated only with cast immobilization.

Open reduction of radial head dislocation was performed in
369 patients, while in 52 was performed with closed external
maneuvers; a temporary radio-humeral joint fixation with K wires
was performed in 122 patients; 11 articles reported on open reduc-
tion of radial head dislocation; Kocher approach resulted to be the
most used but also Kaplan and Henry were cited.

Annular ligament repair or reconstruction was not always
reported; a Bell-Tawse reconstruction with a tricipital band strip,
was performed in 100 patients while other minor site of grafts were
proximal ulnar periosteal sleeve, antebrachial fascia, fascia lata
and palmaris gracilis.

In 1 patient reconstruction with an anchor was performed and
in 71 patients with direct suture.

In 5 articles, 78 patients, it was specified that no reconstruction
was performed, and annular ligament was left interrupted.

Average post-operative immobilization was of 5.4 weeks while
in case treated with external fixators (5 monoaxial and 1 circular
frame), they were left in place for 9.2 weeks of average.

In 8 articles on 31 (25%) no post-operative complications
were noted.

Early complications were reported in 12 patients as an acute
radial head re-dislocation treated in 72 hours from first surgery in
all but one that refused treated proposed; in 4 patients pin site
infections treated with antibiotic therapy; 2 lost of synthesis fixa-
tion immediately treated with change from wires to plates, 1 radial
nerve partial lesion treated with direct suture and 1 compartmental
syndrome treated with immediately fasciotomy.

Late complications affected 43 patients as a new dislocation or
an asymptomatic subluxation; 19 patients suffered from ulna
nonunion that, in some cases, needed further surgery; in 14 patients
early arthritis and in 13 some bone deformity on proximal radial
epiphysis; in 8 patients nerve lesions (5 of PIN and 3 of ulnar

nerve) but none required surgery.
OPEN 8 ACCESS
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Rare complications were stiffness with loss of complete range
of motion (4 patients), elbow valgus deviation (2 patients), nascent
compartment syndrome (2 patients), heterotopic ossification (2
patients), 1 fibrous synostosis, 1 conversion syndrome that
required psychiatric treatment.

Three patients required further surgery more than 5 years later
(1 diagnostic arthroscopy of an osteochondral lesion, 1 radial head
resection, 1 arthroscopic synovectomy). One patient, in the end,
complained about esthetic ulnar prominence at osteotomy site.

Discussion

Despite during yeas, many authors contributed to the compre-
hension of Monteggia lesion, it remains a challenge for orthope-
dics. Analyzing literature, it seems the most common missed
elbow lesion in population under 16 years old, with an average age
of 6.8 years old and males more affected than female.

There are not clear indications about how to define a lesion
as chronic: the articles analyzed that consider lesions after 4
weeks showed an average time of 11.6 months with a wide spec-
trum (4 weeks-5 years) and there are no clear criteria to define a
chronic lesion.

It might be reasonable to think that a temporal criterion cannot
be strictly used but may it may be advisable to consider ulnar heal-
ing; this parameter, in fact, act as a watershed for the choice of
treatment (closed reduction attempts versus ulnar lengthening
needing to reduce radial head).

Classifications are another challenge because they seem to be
still not comprehensive of other the possible clinical presentations;
Bado’s is certainly the most spread and used and Type I, in which
there is an anterior dislocation of radial head, the most common in
pediatric age.!

In one article Lett’s classification? is used: ulnar axis is ana-
lyzed on X-rays to check even not displace and incomplete fracture
as buckle or bowing or plastic deformation typical of pediatric age.
A greater diffusion of this classification may be useful to avoid
missing lesion, supporting by clinical examination (Figure 2).

In the majority of cases, limited range of motion and valgus
deviation are clinically evident to raise the suspect after a previous
trauma; these can lead to perform the X-rays that, in most cases, is
enough to make diagnosis.

There is still not consensus about the treatment of missed
Monteggia. The debated points are: i) The need for lengthening
and flexing the ulna with an osteotomy that led the radial head to
relocate; ii) The necessity of an open reduction to clean the radio

Figure 2. Example of a missed Monteggia Bado I and Letts’s A.
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humeral joint as well as to check the reduction; iii) The role of a
temporary radio humeral joint fixation with Kirschner wire to keep
the radial head reduced; iv) The repair/reconstruction of annular
ligament; there are fewer certainties, so that in 78 patients was not
repaired or reconstructed. For those who advocate reparation, how-
ever, this was mostly made according to Bell-Tawse with a tricip-
ital band strip.

In 25% of patients no complications were described and, both in
acute and in late setting, the most common one was the loss of reduc-
tion of radial head, mostly due to technical error and wrong fixation
device and that not always require further surgical treatment.

Conclusions

Even though throughout the years many authors contributed to
the comprehension of Monteggia lesion, it remains a challenge for
orthopedic surgeons who must deal with; it can lead, if missed, to
a chronic condition that can be more difficult to manage in terms
of timing and surgery choice. In literature there is no agreement
about chronic Monteggia’s definition as the timings described are
extremely variable and, in the average of studies, the diagnosis is
reached months after initial trauma.

A suggestion may be to define as chronic a lesion diagnosed
long after the trauma occurred, which cannot be treated as acute
anymore but needed a more invasive surgery.

Another point to be discussed is if it may be helpful to consider
ulnar fracture healing as a parameter to consider a Monteggia as
chronic, due to the fact that fracture consolidation does not allow
the surgeons to relocate with external maneuver the radial head.

Classifications are still another grey zone; Letts in association
to Bado’ s classification may be useful in trying to locate those
ulnar fractures that can be missed (for examples buckle or plastic
deformation).

Even treatment described in literature is extremely variable but
the key, in chronic lesion, seems ulnar lengthening to allow radial
head relocation. It seems not so mandatory annular ligament treat-
ment, but repair or reconstruction can be performed in case of
long-lasting chronic dislocation to give more stability, especially in
cases in which radial head surface began to deform with not perfect
congruence with capitulum humeri.

Generally, surgery results are favorable although some compli-
cations were described. However, the best path to avoid missing a
Monteggia’s lesion is to always take it into account and to look for
aradial head dislocation in every case of a pediatric forearm injury
involving the ulna.
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