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CASE REPORT

Unusual case of complex fracture dislocation of the elbow

Rebeca Díaz Suárez1  · Gonzalo Luengo Alonso1 · Miguel Ángel Porras Moreno1,2 · Verónica Jiménez Díaz1,2,3 · 
Lorena García Lamas1,2 · Navidad Cecilia López1,2,3

Received: 30 July 2018 / Accepted: 1 November 2018 
© The Author(s) 2018

Introduction

In terms of major joints, the elbow is the second most fre-
quently dislocated joint in adults (7.3%). Only shoulder 
dislocation is more common (50.6%) [1]. It represents up 
to 3–6% of elbow injuries in children and is the most com-
monly dislocated joint among this group [2]. Up to 10–20% 
of injuries affecting the elbow are dislocations: They are 
classified as simple or complex, based on the presence of 
a fracture [3].

This injury frequently occurs during sporting activities, 
patient falling onto an extended hand with the elbow in 
extension and abduction. However, elbow fracture disloca-
tion may occur in distinct patterns.

Complex dislocations are related to a high number of 
complications, including recurrent instability, arthrosis, 
stiffness, infection, nerve and vascular injury, compartment 
syndrome and heterotopic ossification [3].

The most frequent complication related to this injury is 
extension loss; early mobilization can prevent this from hap-
pening, obtaining a good and functional range of motion 
(ROM). It is important to bear in mind: Most daily activities 
can be performed with a 30–130 degrees ROM [4].

Up to 20% of elbow dislocations are complex, requir-
ing surgical treatment to achieve proper stability and a 
good outcome [4, 5] First of all, closed reduction should 
be performed in the emergency department, followed by 
open reduction and internal fixation [6]. The main objective 
treating elbow fracture dislocations is to achieve stability so 

patients start therapy as soon as possible. With early therapy, 
we are trying to avoid stiffness.

We are reporting a very rare case of complex elbow dis-
location, involving ulnar diaphysis, coronoid process and 
radial head fractures.

Case report

A 41-year-old man, with no previous medical records, came 
into our emergency department after being involved in a 
motor vehicle accident complaining of pain and swelling in 
his left elbow and right hand.

He had marked swelling over his left elbow and forearm, 
and Nelaton’s triangle was not defined. Neurovascular status 
was physiological, and there were no associated wounds. In 
his right hand, third and fourth proximal inter-phalanx joints 
were dislocated.

Plain radiographs of the elbow, forearm and right hand 
were obtained (Fig. 1), showing posterolateral complex 
fracture dislocation of the elbow. His right hand showed 
dorsal proximal inter-phalanx dislocation, affecting his third 
and fourth fingers. Closed reduction was performed without 
any complications, and radiological images were obtained to 
check articular congruence in both elbow and hand (Fig. 2). 
After closed reduction, CT scan showed a very rare fracture 
pattern: ulnar diaphyseal fracture, coronoid process and dis-
placed radial head fracture (Fig. 3). This pattern does not 
correspond to any previously described elbow dislocation, 
bifocal ulnar fracture and radial head fracture.

The patient was admitted to our center, and he had sur-
gery the following day. Open reduction and internal fixation 
of the ulna was initially performed. Locking compression 
plate was implanted, through a direct posterior approach to 
the ulna. Once the ulnar fracture was fixed, lateral approach 
to the radial head was done to treat radial head fracture. 
Comminution affecting radial head fracture was observed, 
approximately 25%, and resection was performed with no 
prostheses implanted.
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After radial head resection, coronoid process fracture was 
evaluated. No osteosynthesis was possible, as it was a small 
piece of bone, so we only reattached the anterior capsule. 
The annular ligament was also repaired, and finally, the ulnar 
collateral ligament was repaired and reattached.

The elbow was easily dislocated, even with 110 degrees 
flexion. After checking joint instability, we decided to 
implant an external fixation, using two pins to distal humerus 
and another two to the ulnar, further away from the fracture 
site (Fig. 4). The external fixation was fixed at 90 degrees 
checking articular congruence with X-rays.

He presented postoperative ulnar neuropathy that was 
recovered progressively in 1 month. He was discharged 
2 days after surgery. External fixator removal was 2 weeks 
later. Therapy to his fingers started the day after surgery and 
to his elbow right after the external fixation was removed. 
Bone consolidation was assessed by physical examina-
tion, X-rays and no pain at fracture sites. It took 6 weeks to 
achieve consolidation (Fig. 5).

Currently, after 2 years, our patient is pain free, with 
10–140 degree ROM. His analog visual scale is 0, and his 
DASH score is 25.83. He is back to his previous daily activi-
ties and sports with no associated limitations (Fig. 6).

Discussion

Elbow joint stability relies on primary stabilizers (ulno-
humeral articulation, lateral collateral ligament complex 
and medial collateral ligament complex) and secondary 
stabilizers (radiohumeral articulation, capsule and muscles 
that cross the joint). All these structures work together 
providing stability to the joint [3, 4, 7].

Elbow instability can be simple (no associated fracture), 
or complex, in which fractures are concurrently associated 
with dislocation [7, 8]. More than 20% of elbow dislo-
cations are related to fractures [9]. Three main patterns 
of complex elbow instability have been described: poste-
rolateral fracture dislocation, also known as the terrible 
triad, varus posteromedial in which anteromedial coro-
noid fracture with ligament complex disruption occurs, 

Fig. 1  Initial fractures

Fig. 2  Fractures after closed reduction
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and trans-olecranon fracture dislocations [6]. Another 
type, ulnar diaphyseal fracture associated with radial head 
dislocation, is known as Monteggia fracture dislocations 
[10–13].

Bado classified Monteggia lesions into four groups 
depending on the direction of the radial head dislocation 
and the angulation of the ulna fracture [14]. Later on, Jupi-
ter classified Bado type II into groups: IIA with coronoid 
process and distal olecranon fractures, IIB with ulna frac-
ture in the transition from metaphysis to diaphysis, IIC 
with ulna diaphysis fracture and IID with olecranon frac-
ture which extends to the proximal half of the ulna [8, 9].

Bado described Monteggia-like lesions, which dif-
fer in radiological appearance, but are similar in injury 
mechanism.

High-energy mechanisms could create a different frac-
ture pattern, combining the patterns above indicated. Frac-
ture pattern combination is a rare situation. These com-
binations require special considerations, as different 

instability patterns could simultaneously be present [11, 
12, 15].

The present case shows a fracture dislocation pattern 
unrelated to any previously described elbow dislocation, 
bifocal ulnar fracture and radial head fracture. It could 
also be classified as a combination of the terrible triad and 
a type IIC according to Jupiter’s classification of type II 
Monteggia fracture dislocation. Different fracture patterns 
are associated with different ligament damages.

As it is a very rare fracture dislocation pattern, there 
is no standardized protocol available in terms of surgical 
treatment. However, it is well known that main objective 
is to provide sufficient stability to begin elbow therapy. 
Early elbow motion avoids complications as stiffness and 
heterotopic ossification, providing patients a functional 
joint. But, trying to achieve early motion could create 
instability, so an adequate treatment should be performed 
to achieve success.

A review of the literature shows there are many different 
strategies for these injuries [11, 12, 16]. Due to the lack of 
information, this case represents a surgical challenge.

In our case, we always start treating bone fractures. Ini-
tially, we fixed the ulnar diaphysis fracture with 3.5-mm 
limited contact dynamic compression plate, applied to the 
posterior surface of the ulna through a posterior approach 
as Laun et al. [11] recommended. We recommended using 
the less fractured fragment so we could re-establish ulnar 
length. The most important aspects of ulnar anatomy should 
be sigmoid notch length and dorsal proximal ulnar curvature.

We do not attempt to identify ulnar nerve, as this structure 
does not interfere unless an anteromedial fragment from cor-
onoid process is present. If anteromedial fragment is present, 
we identify the ulnar nerve without transposition.

The main issue with fracture fixation was whether to 
treat radial head fracture or not. Egol et al. [13] showed 
that resection and radial head fixation have similar elbow 
function. Nevertheless, Laun et al. [11] recommended recon-
struction or prosthetic replacement. We think that it has to 
be evaluated during surgery as radial head is a secondary 
stabilizer and plays an important role in the absence of the 
medial collateral ligament complex. Finally, we decided to 
excise radial head fragment as we thought that instability 
was not related to it. Fixation was not possible due to the 
small bone size.

As we decided to excise radial head, better surgical view 
of coronoid process was obtained; this is why coronoid pro-
cess was the last fracture treated. Elbow instability could be 
related to coronoid fractures. In cases with large fragments, 
the literature recommended open reduction and internal 
fixation [11–13, 16, 17]. If small coronoid process frag-
ment is present, bone fixation would be not possible [16, 
17]. In these cases, anterior capsule should be repaired to 
prevent elbow dislocation. As our fracture had a very small 

Fig. 3  CT scan
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coronoid process, we decided not to fix it and repair the 
anterior capsule.

After the bone fixation, the collateral ligament was 
repaired using an anchor to the lateral epicondyle. After all 
repairs were done, the elbow was still unstable even with 
elbow flexion, so placing an external fixator was mandatory.

Neal et al. [17] recommended smaller caliber pins to 
reduce iatrogenic damage to articular surface. We used two 
pins in the distal humerus and another two further away from 
fracture site, avoiding pins through the articular surface.

Stiffness is highly related to immobilization, so external 
fixation should be long enough to achieve stabilization and, at 
the same time, short enough to avoid stiffness. Some authors 
recommended that the elbow fixator should be kept locked 
for only 7 days, after that start continuous passive movement 
and remove elbow fixator after 6 weeks [12]. However, there 
are different opinions about how long the external fixator 

Fig. 4  Postoperative images

Fig. 5  Fracture healed
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should remain in. Tan et al. maintained external fixator for 
two months, Knoch et al. for 7.6 weeks and Zeiders et al. for 
6 weeks [14, 17–22].

We maintained external fixation locked for 2 weeks, and 
then under anesthesia, we checked elbow stability before pin 
removal.

Therapy started, with passive ROM, the day after pin 
removal. Initial therapy was performed with the forearm in 
pronation and elbow flexion. Non-weight lifting or contact 
sports were authorized until 12 weeks post-surgery.

In conclusion, each different injury pattern is associated 
with multiple joint instabilities, which require different man-
agements. Associated instabilities require adequate fracture 
fixation and soft tissue repair to achieve a stabilized and func-
tional joint.
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