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Abstract

Introduction: Monteggia fracture dislocation in a child is relatively uncommon injury consisting approximately 1.5%-
3% of the elbow injuries in the childhood.

Case Presentation: A unique case of a type 1 Monteggia fracture equivalent Fracture of olecronon with Salter-Harris
type I physeal injury to proximal radius physis with in a child is reported. We describe the management of this unique
fracture and discuss mechanism of injury.

Conclusion: This case is a rare combination of injuries. Early recognition and prompt surgical intervention can lead to a
satisfactory outcome even in these complex injuries. Fracture of olecronon with Salter-Harris type I physeal injury to
proximal radius physis should be included in the current type | Monteggia equivalents.

Key Message: The universal principle of examining one joint above and below and including both joints when taking

radiographs for suspected long bone fractures must always be followed.
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Introduction

While fractures of the distal forearm are quite common
in children, the Monteggia lesion remains uncommon.
Monteggia fracture dislocations have been complex
injuries in the terms of diagnosis, mechanism of injury,
treatment and its outcome. Its first description dates back
to 1814, when Giovanni Battista Monteggia first observed
this entity [1]. Shortly before his death, he has written [2].

“... unhappily remember the case of a girl who seemed
to me to have sustained a fracture of the upper third of

the ulna. At the end of a month of bandaging, the head of
the radius dislocated when [ extended the forearm. I
applied a new bandage but the head of the radius would
not stay in place...”

Bado described ‘true Monteggia lesions’ and classified
them into four types [3]. He also classified certain injuries
as equivalents to the ‘true Monteggia lesions’ based on
their similar radiographic pattern and biomechanism of
injury and ‘Monteggia equivalent’ term was used for these
patterns. Since then various types and their equivalents
have been described in the literature. A unique case of a
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type 1 Monteggia fracture equivalent Fracture of
olecronon with Salter-Harris type I physeal injury to
proximal radius physis with in a child is reported. To the
best of our knowledge, there have been no reports in the
literature of cases with exactly the same combination of
injuries.

Case Report

A 12-year-old female sustained a fall from a height of
about 4 ft and landed on his outstretched left hand and
sustained an injury to the left elbow. He presented to the
emergency department approximately 12 hours after
sustaining the injury with complaints of swelling, severe
pain and restricted motion of left elbow joint. On
examination, his vitals were stable and no neurological or
vascular deficits were noted. Left elbow displayed gross
swelling and deformity. Painful abnormal mobility and
crepitus was present elbow. Soft tissue cover was intact.
There was no distal neurovascular deficit.
Roentgenograms showed a fracture of olecronon with
proximal radial type 1 physeal injury with posterior
displacement of distal fragments. (Figures 1A and 1B ).
The patient was treated with open reduction and internal
fixation. Under general anesthesia and in lateral position
elbow was exposed by posterior approach. After direct
reduction radial physis fracture was stabilized by using 2
mm smooth capitulo-radial kirshner wire and olecronon
by tension band wiring using two 1.5 mm smooth
kirshner wire and tension bad wire. Postoperatively salb
applied for 15 day. After stich removal on 15 day above
elbow cast was applied. Both the fractures healed at 6
weeks and here gained the full range of flexion, extension,
and supination pronation with bony union at 6 months
following physiotherapy. A written informed consent was
obtained authorizing treatment, radiological examination
and photographic documentation.

LR

Figure 1: Pre reduction Anteroposterior (A) and Lateral
(B) radiograph showing type I Monteggia fracture
equivalent (? Fracture of olecronon with Salter-Harris
type I physeal injury to proximal radius).
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Discussion

Monteggia fracture dislocation in child is uncommon
injury [3] consisting approximately 1.5%-3% of the
elbow injuries in childhood. A unique case of a type IV
Monteggia fracture equivalent Fracture of olecronon with
Salter-Harris type 1 physeal injury to proximal radius
physis with in a child is reported. We describe the
management of this unique fracture and discuss the
possible mechanism of injury.

Previously reported cases includes type 11l Monteggia
injury with ipsilateral distal radius and ulna fractures [4];
olecranon fracture and distal radial epiphysis [5]; type II
Monteggia fracture with fracture separation of the distal
radial physis [6]; type IV Monteggia injury with distal
diaphyseal fracture of the radius [7]; 11 cases of
Monteggia fracture dislocation with fracture of the
ipsilateral radius and ulna [8]; three epiphyseal fractures
(distal radius and ulna and proximal radius) and a
diaphyseal ulnar fracture in the same forearm [9-12].
Asheesh Sood et al. [13] reported a case with complete
fracture of the olecran on with a fracture of the radial
neck, and a Salter-Harris type II fracture of the distal
radius and ulna with complete displacement [3]. With
extensive review of literature our case was found unique
and unreported.

Properly assessing the nature of this injury in a timely
fashion is imperative in order to prevent permanent
disability or limb dysfunction [2,14-16]. It is usually very
difficult to determine the exact mechanism of injury in a
very young child, who is usually not able to provide
precise details of the sequence of injury [10]. However,
the position of the forearm when the child is first
presents, the position of the distal radius on radiograph,
the direction of dislocation of radial head, and the
direction of angulation of ulnar fracture, provide indirect
clues about mechanism of injury [17]. The most widely
accepted theories are that isolated Monteggia fracture
dislocation is caused by hyperpronation described by
Evans [18]. However, According to Tompkins theory
hyperextension of the elbow plays significant role in
causing this injury [19]. In our case, probably both of
these indirect mechanisms, hyperextension as well
hyperpronation, were involved considering the facts that
there was presence of anterior angulation in olecronon
fracture and forearm was in attitude of pronation when
patient presented to us. The patient having suffered a fall
on the outstretched hand, in apposition of hyper
pronation on impact, it seems logical to believe that the
load transmission from distal to proximal and from radius
to ulna resulted initially in distal radius physeal injury
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and distal the wulnar fracture. The continuing
hyperextension force across the interosseous membrane
which usually resulted in ulna fracture at junction of
proximal third to middle third and type 2 radial physeal
lesion [20,21]. The excessive forces acting in and around a
joint may result in capsulo-ligamentous or bony failure.
Instead of anterior dislocation of radial head or the radial
neck fracture, there is type 1 physeal injury to proximal
radius with anterior angulation of radius (Figures 2 & 3).

Figure 2: CT Image.

Figure 3: Post Operative Xray.

Essentially, Monteggia the lesion consists of dislocation
of the head of the radius with a fracture of ulnaat various
levels. Bado, in series of 40 patients, described 4 patterns
and classified them according to direction of dislocation
of the radial head [3]. He suggested that these injury types
should be referred to as “Monteggia lesions” [3,4] (Table
1).

or metaphyseal

Direction of radial head dislocation Ulna fracture Mechanism of injury Incidence
. Anterior angulation, usually Hyperextension, 700
Type I Anterior midshaft Hyperpronation, Direct blow (?) 70%
Type II Posterior Posterior angulation, diaphyseal Hyper flexion ~3%-5%

Type 111 Lateral or anterolateral

Lateral angulation, Metaphyseal,

Hyperextension, Lateral varus

~23%-26%

usually greenstick stress
Type IV Anterior, with fracture radius
shaft at same level or distal to ulna Diaphyseal Hyperpronation <1%
fracture
Table 1: Various Monteggia lesions and proposed mechanism of injury.
Bado also supplemented his classification to Our patient sustained  hyperextension and

accommodate some unusual varieties, ‘Monteggia like
lesions’ [3]. He described three equivalents (all type I
equivalents), which included(1) isolated radial head
dislocation (with plastic deformation of ulna), (2) fracture
of proximal ulna with fracture of the radial neck and (3)
both-bone proximal third fractures with the radial
fracture more proximal than the ulnar fracture [5] (Table
2).
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hyperpronation injury resulting in fracture of olecronon
with Salter-Harris type I physeal injury to proximal radius
physis. Considering this Fracture of olecronon with Salter-
Harris type I physeal injury to proximal radius physis
should be included in current ‘equivalents’or ‘Monteggia
like lesions’.
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TypeI[11]

» Isolated anterior dislocation of radial head (with plastic deformation of

e Fracture of the ulnar diaphysis with fracture of radial neck
¢ Fractures of both bones in forearm (wherein, the radial fracture is above
the junction of the proximal and the middle third)
¢ Fracture of ulnar diaphysis with anterior dislocation of radial head and an

¢ Fracture of ulnar diaphysis (at proximal and middle third junction) with
displaced extension type supracondylar fracture of humerus?
Fracture of olecronon with Salter-Harris type I physeal injury to

ulna)
e [solated radial neck fracture
e Pulled elbow syndrome

olecranon fracture

proximal radius

Type Il

Monteggia equivalent :Posterior elbow dislocation in children

Type III

Oblique fracture of ulna (with varus mal alignment) with displaced fracture
of the lateral condyle of humerus

Monteggia equivalent [11, 21]:

Type IV

Distal humerus fracture with proximal third ulnar diaphysis fracture and
distal radial metaphyseal fracture with anterior dislocation of radial head

Monteggia equivalent [11, 12]:

Table 2: Various fracture pattern under “Monteggia equivalents”

Conclusions

Our case report has highlighted a rare combination of
injuries. While it is true that such injuries occur rarely,
one must always rule out associated wrist injuries while
dealing with elbow trauma. Thorough clinical and
radiological examination is the key to avoid missing such
injuries. We would like to emphasise that the mechanism
of injury needs to be taken into consideration at all times.
The universal principle of examining one joint above and
below and including both joints when taking radiographs
for suspected long bone fractures must not be forgotten.
Fracture of olecronon with Salter-Harris type I physeal
injury to proximal radius physis should be included in
current ‘equivalents’or ‘Monteggia like lesions’.
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