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Anterior Olecranon Fracture-Dislocations
of the Elbow in Children

A Report of Four Cases

By Thierry G. Guitton, MSc, Robert G.H. Albers, MD, PhD, and David Ring, MD, PhD

Investigation performed at the Orthotrauma Research Center Amsterdam and the Department of Orthopaedic Surgery,
Academic Medical Center Amsterdam, Amsterdam, The Netherlands

ticular apposition (subluxation or dislocation) is rec-

ognized in adults as anterior and posterior olecranon
fracture-dislocations'*, but such injuries in skeletally imma-
ture patients have been rarely described””. The anterior olec-
ranon fracture-dislocation may resemble an anterior
Monteggia lesion in that there is anterior dislocation of the
radial head with respect to the capitellum; however, the fore-
arm (the radioulnar relationship) remains intact and the injury
is primarily to the ulnohumeral joint by means of disruption of
the trochlear notch (Figs. 1-A and 1-B). The coronoid is
fractured in approximately half of the patients, the radial head
is rarely injured, and the collateral ligaments are generally
spared'’. Olecranon fractures are relatively uncommon in
skeletally immature patients''™, and we were able to identify
the cases of only three skeletally immature patients with an
apparent anterior olecranon fracture-dislocation reported in
the literature™.

We identified four skeletally immature patients with an
anterior olecranon fracture-dislocation from a fracture regis-
try. This report describes the injury characteristics, treatment
methods, and results of these four patients.

3 subset of olecranon fractures with loss of normal ar-

Case Reports
Materials and Methods
etween 1974 and 2002, all fractures treated at our insti-
tution were entered into a database organized according to
the AO Comprehensive Classification of Fractures™. A search
of this database identified four skeletally immature patients
who had treatment of a so-called anterior, or transolecranon,
fracture-dislocation of the elbow'*". The database contained
fourteen skeletally immature patients with a fracture of the
olecranon over this time period, so that anterior olecranon
fracture-dislocations represented nearly one-third of all olecra-
non fractures in skeletally immature individuals in the database.

The patients were treated by a general orthopaedic surgeon or
a general trauma surgeon experienced in AO principles and
techniques of internal fixation". Using a protocol approved by
our ethics committee, we reviewed the medical records of these
four patients.

The clinical outcome was graded with use of a scale
described by Roberts'. The result was rated as excellent if
the patient had no symptoms and no limitation of movement,
as good if there were only mild symptoms and <10° of loss
of movement, and as fair if there were moderate symptoms
and 10° to 30° of loss of movement. The result was considered
poor if there were severe symptoms and loss of movement of
>30°.

Results

Injury Characteristics

On the basis of radiographs made immediately after the injury
and the intraoperative findings, the anterior olecranon fracture-
dislocations were classified, according to the Comprehensive
Classification of Fractures', as 22-B1.3 in three patients and as
22-B1.1 in one patient.

Patient Characteristics

For all four patients, the medical record had the results of
an evaluation performed at an average of seventeen months
(range, twelve to twenty-four months) after the injury. All
four patients were male, with an average age of eleven years
(range, eight to thirteen years) at the time of the injury. Two
patients had injured the right arm, and two patients had
injured the left arm. Limb dominance was not recorded.
Three patients had sustained the injury in a motor vehicle
collision, and one patient was injured in a bicycle accident.
None of the patients had other injuries of the ipsilateral upper
extremity. One patient had an associated fracture of the tibia
and fibula.

Disclosure: The authors did not receive any outside funding or grants in support of their research for or preparation of this work. One or more of the
authors, or a member of his or her immediate family, received, in any one year, payments or other benefits in excess of $10,000 or a commitment or
agreement to provide such benefits from commercial entities (royalties from Hand Innovations and Wright Medical; stock options from Illuminos and
Mimedex; consultant for Acumed, Wright, Tornier, and Smith and Nephew; and honoraria from AO North America, AO International, and DePuy).
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Fig. 1-A Fig. 1-B

Figs. 1-A and 1-B Drawings differentiating between anterior olecranon fracture-dislocation and anterior Monteggia injuries. Fig. 1-A In the anterior
olecranon fracture-dislocation, the proximal radioulnar joint remains aligned and intact, but there is an anterior dislocation of the radiocapitellar
joint along with the rest of the forearm. Fig. 1-B In the anterior Monteggia fracture, there is a fracture of the ulna with anterior dislocation of the
radial head.

Two surgeons participated in the care of these patients, | and-screw fixation was performed with use of a four-hole,
and no standard protocols were used. All patients had operative | 3.5-mm, one-third tubular dynamic compression plate and
treatment on the day of the injury. Open reduction and plate- screws in two patients (one with an ancillary Kirschner wire);

N

Fig. 2-A

Figs. 2-A, 2-B, and 2-C Radiographs of a twelve-year-old boy who injured the right upper
extremity in a motor vehicle collision and sustained a 22-B1.3 fracture according to the
Comprehensive Classification of Fractures. Fig. 2-A Somewhat oblique anteroposterior and
lateral radiographs, made immediately after the injury, show an oblique fracture of the
olecranon and anterior dislocation of the forearm (the coronoid and the radial head).
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Fig. 2-B
Treatment was open reduction and internal fixation with a four-hole, 3.5-mm, one-third tubular
dynamic compression plate.

a six-hole, 3.5-mm, one-third tubular dynamic compression After surgery, the elbow in one patient was splinted in
plate in one patient; and a screw and a figure-of-eight tension- | 90° of flexion for four weeks. For three patients, detailed
band wire in one patient (Figs. 2-A, 2-B, and 2-C). postoperative management was not documented.

Fig. 2-C
At the time of the final follow-up, twelve months after the injury, the implants had been removed.

The patient had an excellent functional outcome, according to the system of Roberts, with full
flexion and extension of the elbow and full forearm rotation.
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Complications and Additional Surgeries

The patient treated with a screw and tension-band wire had
repeat surgery three weeks after the injury to treat articular
incongruity. A 3.5-mm, one-third tubular dynamic compres-
sion plate was applied at the time of the revision surgery. The
implants were routinely removed in three patients at an average
of nine months (range, seven to thirteen months) after surgery.

Final Result

At an average of seventeen months (range, twelve to twenty-
four months) after the injury, all four patients had regained full
flexion and extension of the elbow and full forearm rotation.
According to the classification system of Roberts, all four pa-
tients had an excellent result.

Discussion

hile simple fractures of the olecranon in children are

uncommon, anterior olecranon fracture-dislocations
represented a substantial proportion (four) of the fourteen
pediatric olecranon fractures in our fracture registry over a
twenty-eight-year period. It is possible that anterior olecranon
fracture-dislocations are underreported because they are mis-
identified as anterior Monteggia-type fracture-dislocations of
the forearm. While there is anterior dislocation of the radio-
capitellar joint in an anterior olecranon fracture-dislocation,
the proximal radioulnar joint remains aligned and intact. In other
words, this is primarily an ulnohumeral fracture-dislocation
rather than a radioulnar fracture-dislocation. Fracture of the
coronoid occurs in half of the adult patients with an anterior
olecranon fracture-dislocation', but it has not been observed
in children with this injury pattern.

ANTERIOR OLECRANON FRACTURE-DISLOCATIONS
OF THE ELBOW IN CHILDREN

Tension-band wiring of the olecranon is thought to be
inadequate fixation of an anterior olecranon fracture-dislocation
in an adult, and, on the basis of the need for revision surgery in
the only patient treated with tension-band wiring in our series,
the same may be true in children'. We speculate that the added
instability of the associated soft-tissue injury makes tension-
band wiring insufficient, and plate-and-screw fixation seems
preferable. This approach seems analogous to the treatment of
pediatric Monteggia injuries, in which it has been noted that
unstable injuries may displace with simpler casting or pinning
techniques'®. ®
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Raaymakers for managing the fracture database for the Departments of Orthopaedic Surgery and
General Surgery at the Academic Medical Center Amsterdam in Amsterdam, The Netherlands, over
the last decades. The cases of all patients included in the study were identified through this

database. They also thank the Departments of Surgery and Traumatology for their permission to
use the data on their patients.

Thierry G. Guitton, MSc

Robert G.H. Albers, MD, PhD

Orthotrauma Research Center Amsterdam (T.G.G.) and
Department of Orthopaedic Surgery (R.G.H.A.),
Academic Medical Center Amsterdam,

Meibergdreef 9, 1100 DD Amsterdam,

The Netherlands

David Ring, MD, PhD

Orthopaedic Hand and Upper Extremity Service,
Massachusetts General Hospital,

Yawkey Center, Suite 2100, 55 Fruit Street,
Boston, MA 02114.

E-mail address: dring@partners.org

References

1. Biga N, Thomine JM. [Trans-olecranal dislocations of the elbow]. Rev Chir Or-
thop Reparatrice Appar Mot. 1974;60:557-67. French.

2. Bohler L. Technique du traitement des fractures. Paris: Ed médicales de France;
1944. p 514-24.

3. Neviaser JS, Wickstrom JK. Dislocation of the elbow: a retrospective study of
115 patients. South Med J. 1977;70:172-3.

4. Pelet D, editor. Haubanage olecrane et rotule. Geneve: Cours de I’AO; 1983.

5. Wheeler DK, Linscheid RL. Fracture-dislocations of the elbow. Clin Orthop Relat
Res. 1967;50:95-106.

6. Wilppula E, Bakalim G. Fractures of the olecranon. 3. Fractures complicated by
forward dislocation of the forearm. Ann Chir Gynaecol Fenn. 1971;60:105-8.

7. Loup J. [Anterior luxation of the elbow joint with fracture of the olecranon]. Acta
Orthop Belg. 1984;50:700-4. French.

8. Rasool MN. Dislocations of the elbow in children. J Bone Joint Surg Br.
2004;86:1050-8.

9. Wilkerson RD. Anterior elbow dislocation associated with olecranon
fractures—review of the literature and case report. lowa Orthop J. 1993;13:223-5.

10. Ring D, Jupiter JB, Sanders RW, Mast J, Simpson NS. Transolecranon fracture-
dislocation of the elbow. J Orthop Trauma. 1997;11:545-50.

11. Fahey JJ. Fractures of the elbow in children. Instr Course Lect. 1960;17:13-46.

12. Maylahn DJ, Fahey JJ. Fractures of the elbow in children; review of three
hundred consecutive cases. J Am Med Assoc. 1958;166:220-8.

13. Wilkins KE, Beaty JH, Chambers HG, Toniolo RM. Fractures and dislocations of
the elbow region. In: Rockwood CA Jr, Wilkins KE, Beaty JH, editors. Fractures in
children. 4th ed, vol 3. Philadelphia: Lippincott-Raven; 1996. p 653-887.

14. Miuller ME. The comprehensive classification of fractures of long bones. Berlin:
Springer-Verlag; 1990.

15. Roberts PH. Dislocation of the elbow. Br J Surg. 1969;56:806-15.

16. Ring D, Waters PM. Operative fixation of Monteggia fractures in children.
J Bone Joint Surg Br. 1996;78:734-9.



