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Case Report

Bilateral Synchronous Olecranon Apophyseal Fracture in a Teenager:
A Case Report

Fernando Macedo', Marta Marques?, Jodao Costa', Miguel Rocha’, Riccardo D’ Ambrosi®, Jodo
Moura!

Learning Point of the Article:
Apophyseal avulsion fractures of the olecranon may not be pathognomonic of Osteogenesis Imperfecta.

Introduction: While elbow fractures are frequently observed in children, isolated apophyseal detachments of the olecranon are rare,
accounting for just 1.7% of all elbow fractures in healthy children. These fractures have been found to have a large positive likelihood ratio for
osteogenesis imperfecta (OI). Within the population of patients with OJ, the incidence is 13.5%, with 6% sustaining bilateral fractures. There
are, however, very fewreports of synchronous bilateral fractures.

Case Report: A 15-year-old boy sustained a bilateral olecranon apophyse fracture, AO/OTA 21u-M/7 (displaced on the right side and minimal
displacement on the left) after a low-energy fall. The patient was submitted on the same day to surgical treatment (open reduction and internal
fixation with AO tension band wiring technique) on the right elbow and nonoperative treatment with a cast on the left side. Exome sequencing
excluded mutationsrelated to O1.

Conclusion: Apophyseal avulsion fractures of the olecranon may not be pathognomonic of OI, However, orthopedists should exercise caution
and remain alert to the potential occurrence in patients who experience displaced, isolated olecranon fractures due to low-energy mechanisms,
particularlyif they have a history of previous fractures. The clinical genetic evaluation was recommended because of clinical suspicion of Ol and
because patient management can be significantly influenced by genetic testing, particularly when a genetic syndrome is identified.

Keywords: Olecranonapophyseal fracture, osteogenesisimperfecta, bilateral synchronous fracture.

Introduction older children and involve a sizable metaphyseal fragment that is

While elbow fractures are frequently observed in children,
isolated apophyseal detachments of the olecranon are rare,
accounting forjust 1.7% of all elbow fractures in healthy children
[1].

Olecranon fractures in children are typically divided into two
primary categories: Purely apophyseal fractures, commonly seen
in younger children, and metaphyseal fractures, which occur in

connected to the epiphysis [1].

According to Wilkins, the location of the triceps expansive
insertion on the ulnar metaphysis, distal to the apophysis,
probably accounts for the rarity of fracture along the apophyseal
line [2].

Olecranon apophyseal fracture has been regarded as essentially
pathognomonic of Osteogenesis imperfecta (OI) [3]. In
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Figure 1: Elbow’s X-ray at admission. (a) Right elbow; (b) Left
elbow.

children with OI, purely apophyseal fractures have been
described more frequently and are characterized by an indirect
mechanism of injury and an avulsion fracture, wherein the tip of
the olecranon becomes detached due to a sudden contraction of
the triceps brachii muscle [4,5].

Since Ol affects not only bones but also ligaments and tendons
[6], Zionts proposed that the vulnerability of the olecranon
apophysis to avulsion in children with OI may be attributed to a
combination of factors. These factors include the weakness of
the subchondral bone near the growth plate of the proximal
olecranon and increased laxity of the triceps expansion [ 7].

Zionts and Moon [7], in a retrospective review published in
2002, treated 10 children with OI who sustained olecranon
apophysis fracture. One patient, who had previously suffered
from asynchronous bilateral olecranon fracture, later had
simultaneous refracture of both elbows while doinga pushup.

Mudgal [8] in 1992 published a case report in Belgium that
described a 13-year-old girl who had a proven case of OI that fell
with both arms outstretched while pushing a supermarket
trolley, resulting in bilateral olecranon fracture.

Schweitzer [S] described a case of bilateral avulsion fracture of
olecranon apophyses in a 13-year-old boy, but the author was
unable to determine whether the fractures occurred
simultaneously or on separate occasions.

As far as the authors can tell, these were the only cases of
synchronous bilateral fractures of apophyseal avulsion fractures
ofthe olecranon described.

We describe a clinical case of a 15-year-old patient with
synchronous bilateral fractures, in which exome sequencing
was unable to find any known mutation related to OI.

Figure 2: Postoperative X-ray.

Case Report

We describe a clinical case of a 15-year-old male, 174 cm tall, 62
kg, body mass index 20.5, recreational football player who was
admitted to the emergency room with bilateral elbow pain after
a fall back while playing football, hitting the ground with both
elbows flexed simultaneously. He had no past medical history
and no previous fractures. At physical examination, he
presented with tenderness over the olecranon bilaterally and
was unable to extend both elbows.

The radiographs (X-ray) (Fig. 1) revealed bilateral olecranon
apophyseal fracture AO/OTA 21u-M/7, with apophysis
avulsion and displacement on the right side (Fig. 1a) with
minimal displacement on the left side (Fig. 1b). The fractures
occurred through the metaphyseal bone adjacent to the
olecranon physis.

The patient had normal teeth and sclerae. There was no known
family history of OI or frequent or atypical childhood fractures.

Treatment

The patient was submitted to open reduction and internal
fixation with 2 K-wire and AO (Arbeitsgemeinschaft fiir
Osteosynthesefragen) tension band wiring technique at the
right side (Fig. 2) and closed treatment with immobilizationina
long arm cast at 90° of flexion for 6 weeks at the left side. He was
instructed to initiate a range of motion movement on the right
elbow on the 1st day after surgery.

Clinical outcomes
A clinical and radiological reassessment was made weekly to
allow prompt recognition of any displacement. At 6 weeks, the

cast was removed on the left side, and the patient was instructed
to initiate active movements toward resumption of range of

Journal of Orthopaedic Case Reports | Volume 13 | Issue 8 | August 2023 | Page 69-73



MacedoF, etal

www.jocr.co.in

Figure 3: Elbow X-rayat 10 weeks. (a) Right elbow; (b) Left elbow.

motion of elbow and forearm. At 10 weeks after surgery, he had
no pain or limitation of function, with full range of motion on
both elbowsandaDASH score of 2.5 (Fig. 3).

Atthe 4-month follow-up, the tension band was removed due to
hardware prominence.

The clinical genetic evaluation was conducted because of
clinical suspicion of OI and because genetic testing can often
inform clinical management, especially if a genetic syndrome is
identified. Exome sequencing was unable to find any known
mutation related to OI. However, it showed a variant of
uncertain significance (VOUS) on the STAG1 gene. The effect
on protein synthesis and quaternary structure is not predictable
insilico analysis (Table 1).

Discussion

Since olecranon apophyseal fracture has been considered
fundamentally pathognomonic of OI [3, 9] and given it was a
case of bilateral synchronous fractures with a relatively low
energy trauma, we were expecting genetic analysis to confirm
the diagnosis of OL

However, the only anomaly found was a VOUS in the STAG1
gene. Variants of this gene are usually associated with
intellectual impairment. This specific variant had never been
reported in gnomAD and ExAC (benign variation), nor in
ClinVar (known pathological variation) before, and there is no
literature regarding predisposition to fractures with any other
variants in this gene.

Displaced isolated fractures of the olecranon apophysis are very

Description (HGVS/ISCN)
0(828+1_829-1) (00241 9031) dup

VOUS: Variant of uncertain significance

Gene
STAGI

Region

Exon9

Table 1: VOUS found by whole-exome sequencing.

uncommon in healthy children [1,2, 5, 7]. These fractures have
been found to have a large positive likelihood ratio for OI [10].
Tayne and Smith, in a retrospective review of 358 children with
the diagnosis of OI, reported an incidence of olecranon fracture
of 8.1%. Within the population of patients with OI type I, the
incidence was 13.5%, with 6% sustaining bilateral fractures [9].
There are, however, very few reports of synchronous bilateral
fractures.

Recently, VanEenenaam et al. reviewed 403 patients with
olecranon fractures in a pediatric population, in which only 14
(3.5%) had a confirmed diagnosis of OI, and suggested that
isolated olecranon fractures may not be pathognomonic for OI
[11].

OI is characterized by distinctive orthopedic and trauma
manifestations, which include vertebral fractures, scoliosis,
kyphosis, deformities of the long bones, bone fractures
resulting from low-energy traumas, and spontaneous avulsions
occurring at the tendon insertions [ 1]. We were not able to find
any personal or family history of these conditions.

The majority of patients clinically diagnosed with OI have a
mutation in either the COL1A1 or COL1A2 genes, which
encode the a chains of collagen type 1 [12]. However, there are
also other less common known mutations associated with
different types of OI. Furthermore, it is highly probable that
there are additional genes related to this condition that have not
yetbeenidentified orreported.

There is no standard method of treatment for fractures of the
apophysis because few such fractures have been described.
According to Rath, good long-term outcomes are achieved after
nonoperative management with up to 2 mm of displacement
[13]. Several studies have provided varying recommendations
regarding the acceptable displacement threshold that would
require open reduction, ranging between3and Smm [7].

According to Wilkins, surgical treatment is recommended
when closed methods fail to achieve acceptable alignment,
when there is a displacement >4 mm or if the intra-articular
surfaceisincongruent [2].

Tension band constructs are widely recognized as the primary
treatment choice for olecranon avulsion [14]. Gortzak et al.
described a technique of open reduction using percutaneously
placed K-wires and absorbable sutures instead of wires for the
tension band [ 15]. However, suture tension bands have inferior
failure loads and result in reduced compression at the fracture
site [ 16]. In this case, since there was a bilateral fracture and we
went for nonoperative treatment on the left side, we wanted for
the patient to be able to move the right arm immediately after
surgery for his comfort, so we opted for wires instead of sutures
for maximum compression at the fracture site and thus avoided
immobilization of both arms.
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The physis located at the proximal end of the ulna accounts for
only 20% of the longitudinal bone growth. Given that the
patientis 15 years old, arm shorteningis not expected.

Conclusion

Apophyseal avulsion fractures of the olecranon may not be
pathognomonic of OI. Nevertheless, orthopedists should
remain vigilant about the possibility of OI in patients who
experience displaced, isolated olecranon fractures due to low-
energy mechanisms, particularly if they have a history of
previous fractures.

Clinical genetic evaluation was recommended because of

clinical suspicion of OI and because patient management can be
significantly influenced by genetic testing, particularly when a

geneticsyndromeisidentified.

With whole-exome sequencing being increasingly used, we may
identify candidate genes or other novel gene variants associated
with fragility fractures.

Clinical Message

Apophyseal avulsion fractures of the olecranon may not be
pathognomonic of OI, however orthopedists should remain
cautious of the potential association and always refer to clinical
genetic evaluation.
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