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A 2-year-old neutered male cat was presented for right forelimb non-weight-bearing
lameness. A fracture of the proximal third of the ulna (associated with a caudal radio-
humeral and humero-ulnar dislocations and a radio-ulnar dislocation) was radiographi-
cally identified, leading to a diagnosis of type Il Monteggia lesion with complete elbow
joint dislocation. The ulnar fracture was reduced and stabilized using an intramedullary
pin. During surgery, the lateral collateral ligament and the annular ligament appeared
disrupted. The radio-ulnar dislocation was reduced and stabilized, using a double-loop
suture prosthesis passing through the metaphysis of the ulna and around the radial
head. The radio-humeral dislocation was reduced and stabilized using a lateral
collateral suture prosthesis. No postoperative complications were observed and the
patient regained good elbow joint range of motion, with no significant lameness at 8

= prosthesis postoperative months.

Introduction

Radio-ulnar fractures are the fourth most common fractures
in the cat, with a prevalence between 3 and 13.8%, after
femoral, mandibular and pelvic fractures.'~3 They are mostly
observed after a road accident or falling trauma in young
male cats, aged under 2 years in more than 75% of cases."?
Fracture of the radius and ulna is generally observed in
around 75% of cases, where the fracture site most frequently
observed is the distal third of the ulnar diaphysis.?

A Monteggia lesion*~® (also called Monteggia fracture)’~'2
is a fracture of the proximal third of the ulnar diaphysis
associated with luxation of the radial head.* Four types of
Monteggia fracture have been observed, but concurrent
humero-ulnar and radio-ulnar luxation is a rare presentation
that has not yet been reported in detail.'® The present case
report describes the treatment of an atypical type Il Monteggia
fracture with total elbow joint luxation in an adult cat, and its
long-term outcome.
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Main Text

A 2-year-old neutered male European cat weighing 4 kg was
presented for right forelimb non-weight-bearing lameness
6 days after a fall-from-a-height trauma. On admission, clinical
examination revealed an absence of any signs of cardiovascular
or respiratory distress confirmed by an abdominal Point-Of-
Care Ultrasound and thoracic radiographs. Examination of the
right forelimb after intravenous (IV) morphine hydrochloride
(0.1 mg/kg) administration revealed bones cracking, abnormal
motion of the elbow joint, swelling of the antebrachium and
medial displacement of the olecranon. Neurological abnor-
mality was not noted on clinical examination.

Radiographic examination revealed a fracture of the proxi-
mal third of the ulnar diaphysis, with a butterfly fragment.
Radiographs also showed radio-ulnar, humero-ulnar and radio-
humeral joints dislocations with caudo-medial luxation of the
radial head (~Figs. 1A and 1B). According to both Bado and
Jupiter classifications,*” this injury was a type II-C Monteggia
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Fig. 1 (A) Craniocaudal and (B) lateral radiographs of the right
antebrachium showed an ulnar diaphyseal fracture with a butterfly
fragment and a complete elbow joint dislocation. Bone fragments are
visible on the craniomedial edge of the elbow joint.

fracture, with concurrent humero-ulnar joint luxation. Cranio-
medial bone fragments were also visible on the antero-poste-
rior radiographic view.

Surgical stabilization of the fracture was decided upon, with
the owner’s consent. After premedication with medetomidine
(10 pg/kg, IV), ketamine (1 mg/kg, IV) and morphine hydro-
chloride (0.1 mg/kg, IV), anaesthesia was induced with propo-
fol and maintained with isoflurane in oxygen. Treatment with
amoxicillin (20 mg/kg, IV) was initiated. Ringer lactate was
administrated IV at a rate of 5 mL/kg/hour during surgery. The
cat was positioned in left lateral recumbency. The right
forelimb was prepared for aseptic surgery.

The radius and ulna were exposed through a lateral surgical
approach extending from the humeral lateral epicondyle to the
proximal third of the ulnar diaphysis. Subcutaneous tissues
and superficial antebrachial fascia were incised on the same
line. After retraction of the skin margins, the fracture line of the
ulna could be seen between the extensor digitorium commu-
nis muscle and the extensor digitorum lateralis muscle. The
radial head could be seen through the deep antebrachial fascia
on the cranial part of the incision, between the extensor carpi
radialis muscle and the extensor digitorum communis muscle.
Elbow joint was explored and flushed; no intra-articular bone
fragment was observed. The elbow joint dislocation was
manually reduced with the forelimb in flexion, combining
external taxis and bone segments manipulation with bone
holding forceps. A 1.2 mm Kirschner wire was placed retro-
grade into the medullary cavity of the proximal ulnar frag-
ment. After ulnar fracture reduction, the Kirschner wire was
inserted into the medullary cavity of the distal fragment.

The injured annular ligament and radial portion of the
lateral collateral ligament were identified by dorsally
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Fig. 2 Reconstitution of the construct composed of an intramedul-
lary Kirschner wire in the ulna and two sutures prostheses mimicking
the annular ligament and the radial part of the lateral collateral
ligament respectively. A red mark represents the fracture line on the
ulnar diaphysis.

retracting the anconeous muscle. Two 2 mm cortical screws
with washers were positioned in the humeral lateral epi-
condyle and the lateral aspect of the radial head respectively.
A single suture prosthesis was placed in a figure-of-eight
around those screws using a 4 metric polyester (MERSU-
TURES, Ethicon, Issy-les-Moulineaux, France). A double-loop
suture prosthesis was placed through a predrilled 1.5 mm
hole in the proximal part of the ulnar metaphysis. The
prosthesis (4 metric polyester) was placed around the radial
head and under the extensor muscles, proximally to the
radial screw (=Fig. 2). The elbow joint was then mobilized in
flexion, extension and internal and external rotations, exhib-
iting a good stability of the radial head and ulna in all these
positions. The surgical site was generously flushed, and the
surgical wound was closed routinely.

Postoperative radiographs showed good reduction of both
the ulnar fracture and the elbow joint dislocation. Cranio-
medial bone fragments coming from the primary trauma
observed on preoperative radiographs, not visible perioper-
atively, were also observed on postoperative radiographs
(=Figs. 3A and B). Bone fragment of fracture avulsion of the
annular ligament or the medial collateral ligament can be
considered.

The cat was released with instruction for administration
of amoxicillin with acid clavulanic and meloxicam. The cat’s
activity was restricted until the first postoperative recheck.
Clinical and radiographic re-evaluations were performed at
4, 8, and 16 weeks postoperatively. The cat showed full
weight-bearing on his operated forelimb without significant
lameness at 4 weeks. Elbow joint range of motion was
slightly reduced in extension (165 degrees) and flexion
(20 degrees) compared with the contralateral elbow
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Fig. 3 Postoperative (A) craniocaudal and (B) lateral radiographs
reveal a reduction in the ulnar fracture with a good bone alignment.
Anatomic relationships between the radius, ulna and humerus have
been restored. Bone fragments are still visible on the craniomedial
edge of the elbow joint.

(175 degrees in extension and 10 degrees in flexion), without
any associated pain. Normal range of motion of the elbow
joint was observed in pronation and supination movements.
Thanks to the owners’ compliance, the cat presented at 8
postoperative months and 2 postoperative years without any
significant elbow joint X-ray changes in comparison with the
16-week visit (~Figs. 4A and 4B). Perfect stability of the
elbow joint was confirmed with Campbell’s tests and flexion
and extension movements. Only slight, non-persistent lame-
ness was reported by the owners (a video was transmitted by
the owners showing the gait described).

Discussion

Giovanni Batista Monteggia first described Monteggia lesion in
1814 as fractures of the proximal third of ulnar diaphysis and
luxation of the radial head. These are very uncommon pre-
sentations for ulna fractures, and little information about their
frequency has been reported in veterinary medicine. Out of 25
radio-ulnar fractures, a single case is cited in the study by
Phillips, representing 3% of cases. In human medicine, Mon-
teggia fractures represent 7% of radio-ulnar fractures—though
only 0.7% when elbow joint dislocation is considered.” In 1967,
José Luis Bado presented four Monteggia lesion types, accord-
ing to radial head displacement and ulnar fracture angulation
(~Fig. 5).* Type I is the most frequent presentation in both
humans and animals, and is defined as a cranial radial head
luxation and cranio-proximal angulation of the ulnar fracture.
Typellis theleast frequent presentation and combines a caudal
radial head displacement with caudal ulnar fracture angula-
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Fig. 4 Sixteen-week postoperative (A) craniocaudal and (B) lateral
radiographs revealed a complete healing of the fracture with all the
implants in place. No sign of osteoarthritis was noted.

tion. Type III corresponds to a lateral or cranio-lateral radial
head luxation. Type IV combines fractures of the ulna and
radius with cranial radial head luxation. For type Il fractures, a
classification into four groups (by the fracture line position
relative to the medial coronoid process) has been described in
human medicine.” It has been shown that type II-A Monteggia
fractures with fracture of the radial head or of the coronoid
process are negative prognostic factors.® Similar conclusions
have not yet been established in veterinary medicine, though it
is admitted that articular damage with complex presentation
has a poorer prognosis.

These fracture presentations are rare in veterinary
patients, usually resulting from motor vehicle trauma in
dogs, and falling trauma in cats. In cats, few case reports of
type IV fractures®'® and two cases series of Monteggia
fractures®’ have been described. Type Il Monteggia fracture
is the most infrequent presentation,®’ with associated com-
plete elbow joint dislocation a very unusual condition. A type
Il Monteggia fracture with humero-ulnar joint luxation has
been described but with another type of ulnar stabilization
construct (plate-screw construct) and no radio-ulnar
dislocation.'

In the present case, the ulnar fracture resulted from a
falling trauma and showed a caudal angulation and caudo-
medial radial head luxation. According to Bado classification,
then, the present fracture was a type Il Monteggia fracture.
Moreover, the elbow joint was completely dislocated with a
medial ulnar and radial luxation. Annular ligament and
collateral ligament disruptions were surgically confirmed.
The humero-ulnar joint luxation associated with the radio-
ulnar dislocation could be explained with two anatomic
differences in the cat. First, the annular ligament has an
attachment to the lateral humeral condyle together with the
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Fig. 5 Representation of the Bado classification of the Monteggia fractures. (A) Type I, (B) type Il, (C) type Ill, and (D) type IV.

lateral collateral ligament, which may result in simultaneous
damage. Second, cats lack the strong interosseus ligament
between the radius and ulna.’

Most of the implants used to reduce and stabilize
Monteggia fractures are plate-screw constructs, to counter-
act compression and rotation forces.”>1% Plate-screw con-
struct is very interesting alone to stabilize ulnar diaphysis
fracture including comminuted fracture.'® Intramedullary
Kirschner wire could be used alone under certain conditions
such as intact annular and collateral ligaments, integrity of
the radius and articular congruence of the elbow.'"""®

In the present case, an intramedullary Kirschner wire
alone was used to reduce and stabilize the ulnar fracture, in
combination with the placement of annular and lateral
collateral ligament prostheses, thanks to the integrity of
the radius. Moreover, the Kirschner wire implant was
well-suited to the bone size. Such a construct provided
excellent ulnar alignment and good bone congruence, with-
out any complications. Plating of the ulnar diaphysis could
also be an option.'®'* Plate-screw construct offers better
stabilization against compression and rotation strains, but in
this case intramedullary Kirschner wire is sufficient to
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counteract mainly bending and shearing strains applied on
the ulnar diaphysis. Moreover, intramedullary positioning of
the Kirschner wire provides an excellent alignment of the
neutral axis of the bone.

The annular ligament encircles the radial head and allows
pronation and supination movements of the antebrachium
during weight-bearing. It is attached to the lateral and medial
extremities of the radial incisure of the ulna and to the humeral
epicondyle on the lateral side. Currently reported surgical meth-
ods of reducing radial head luxation in dogs and cats include
repair of the torn annular ligament, transfixation to the ulna
using a pin or screw and substitution of the annular ligament.
When primary repair of the annular ligament has been
attempted, approximately one-third of joints re-luxated.®'%1
For this reason, supplementing the annular ligament repair by
transfixation of the radius to the ulna using cortical screws is
recommended. Removal of radio-ulnar implants has been rec-
ommended at approximately 4 weeks, to avoid complications
and to maintain pronation and supination movements of the
antebrachium.'"-1>"7 Alternatively, a synthetic radio-ulnar Tight-
Rope prosthesis has been proposed, to favour pronation and
supination movements during weight-bearing.'?
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In the present case, the annular ligament was disrupted,
with a complete radio-ulnar dislocation. The prosthesis was
passed around the radial head and through an ulnar bone
tunnel proximal to a more distal radial screw (limit sliding of
the prostheses), mimicking the annular ligament position. A
good postoperative outcome with stability of the elbow joint
in flexion, extension and Campbell’s tests movements and no
pain was noted. An excellent elbow joint congruency, no
radio-ulnar synostosis and no osteoarthritis were observed
radiographically.

Traumatic elbow joint dislocation is a rare condition in
dogs and cats because of intrinsic bone congruency and
contribution of collateral ligaments.'® Lateral luxation of
the radial head and olecranon is more common than medial,
occurring in more than 90% of elbow joint dislocation
cases'922 due to the anatomical conformation of the distal
medial humerus, which presents a large medial epicondyle
and a sloped medial condylar ridge.m'23 Several open reduc-
tion techniques have been described for the treatment of
elbow joint dislocation—such as primary suture of the torn
ligament using a locking loop suture, or ligament prosthesis
secured by screws and washers, or placed through bone
tunnels.'®2224 Good results have been obtained using pros-
theses that replace both the radial and the ulnar parts of the
collateral ligament through transcondylar, transradial, and
transulnar bone tunnels in cats.?> After reduction, immobi-
lization of the elbow joint is preconised. After open reduc-
tion, immobilization is maintained for 3 weeks before
beginning physical therapy.>*

In the present case, only a lateral prosthesis was performed,
because the conformation of the medial humeral epicondyle
limits medial movement of the radial head together with the
presence of the annular prosthesis, and medial elbow joint
stability was good in Campbell’s test. The lateral collateral
ligament appeared disrupted, and was reconstructed using a
figure-of-eight suture around screw and washer implants
placed at the origin and at the distal insertion of the lateral
collateral ligament. Moreover, the surgical approach was then
limited to a caudo-lateral approach, minimizing iatrogenic
damage. Elbow joint stability as assessed by Campbell’s test
was good immediately after surgery and throughout follow-up.
No sign of osteoarthritis was observed radiographically at
8 months postoperatively.

Osteoarthritis, diminution of the range of motion of the
elbow joint and radial head re-luxation are the most com-
mon postoperative complications associated with Monteggia
fracture treatment.®”'" Implant failure also is a major
complication, particularly with monofilament suture liga-
ment prostheses. Braided suture prosthesis (such as MER-
SUTURE or Arthrex TightRope) is more resistant to rupture?’
but aseptic technique should be strictly adhered to prevent
infection.'?

In the present case, both ligamentoplasty and fracture
fixation were efficient in stabilizing the elbow joint disloca-
tion, with neither further luxation nor the development of
osteoarthritis in the course of the 8-month postoperative
period. Only a slight diminution (10-20 degrees) of the
elbow joint range of motion, in rotation and extension
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positions, was noted without any pain. Only slight intermit-
tent lameness was reported, with no worsening effects along
the postoperative period.

Conclusion

The association of a type Il Monteggia fracture with complete
elbow joint dislocation (humero-ulnar and radio-ulnar) was
treated using an innovative stabilization method of annular
ligamentoplasty with an ulnar bone tunnel and locking with
a radial screw, which restored long-term elbow joint func-
tion. The main advantage of the present treatment was that it
reduced both the size and number of implants, limiting
implant-related complications (in particular, radio-ulnar
screw loosening).
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