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Background
Radial head fractures account for 3% of all fractures and approximately 

33% of all elbow fractures [1]. A complex elbow dislocation with associated 
radial head and coronoid process fractures was named the terrible triad by 
Hotchkiss [2]. This is the first description of a bilateral radial head fracture 
with unilateral terrible triad. This unprecedented pattern of injury in a high-
demanding patient raises high demands on the surgeon’s mastery of the 
anatomic complexity of the elbow as well as the surgical indications and 
rehabilitation issues. 

Case Presentation
A 29-year-old military man, right-handed without medical history fell 

from his motorbike on a highway and landed on both outstretched hands. 

Abstract
Background: The combination of coronoid process fracture, radial head 
fracture, and elbow dislocation has earned the moniker “terrible triad” by 
virtue of its challenging treatment and historically poor outcomes. Bilateral 
radial head fracture with unilateral terrible triad injury is an unprecedented 
presentation. It raises questions regarding the mechanism of injury, the 
surgical indication and the rehabilitation program.

Case Presentation: We report a case of a 29-year-old man presenting 
a unilateral terrible triad injury of the right elbow and a left radial head 
fracture after he fell off his motorcycle. The patient underwent open 
reduction and internal fixation of the radial head with repair of the lateral 
collateral ligament for the right elbow while the left radial head fracture 
was treated by a short-term immobilization in a posterior splint. We have 
reached good results 2 years after the injury: The Mayo Elbow Performance 
Score was 100 for both elbows.

Conclusion: The few available data suggest that bilateral elbow injury 
involving a terrible triad occurs mainly in male young patient as a result of 
a high energy trauma. Bilateral radial head fracture with unilateral terrible 
triad injury is unprecedented. Well adapted surgical indication followed 
by optimal rehabilitation program are the two keys to obtain good results.
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aseptic precautions and local anaesthetic was injected at the 
fracture site. Passive motion attained an arc of flexion of 10–
140° and 70/80 pronosupination without block or instability. 
So, we have been content to a conservative treatment with a 
posterior elbow splint at 90° of flexion and neutral rotation of 
the forearm. Under general anaesthesia, the right elbow was 
instable and dislocated at 45–50% of extension. A Kocher 
approach was used to access to the radial head fracture, which 
was reduced and fixed by a 2.7 mm screw and a Kirshner 
pin placed in the “safe zone”. The lateral collateral ligament 
(LCL) was avulsed from its origin on the lateral epicondyle, so 
it was reattached with transosseous sutures in 90° of flexion. 
The elbow was then revaluated and fluoroscopically examined 
for stability. It remained congruous from 0° to full flexion and 
no postero-lateral rotatory or valgus instability were noted. 
We did not fix the coronoid tip fragment. The incision was 
closed in layers, and a drainage tube was used. After dressing 
the wound, the right elbow was immobilized in a splint at 90° 
of flexion, with the forearm in full pronation. Postoperative 
X-rays showed a good reduction and perfect concentricity 
of the ulnohumeral and radiocapitellar joints. (Figure 2). 
The patient was discharged home the next day after he was 
instructed to use ice and pain medication as needed and given 
an appointment for rehabilitation. Clinical and radiographic 
evaluation was performed at 1, 2, 3, 6, 12 and 24 months 
after discharge. At each follow-up range of motion (ROM) in 
flexion/extension and supination/pronation was recorded. For 
the left elbow, active and active-assisted physiotherapy were 
initiated early after 2 weeks of immobilization. Varus and 
valgus stresses as well as resistive exercises was authorized 
after the clinical examination at one month ruled out any 
instability. For the right elbow, the plaster splint was replaced 
by a resting splint after 3 weeks with the elbow at 90° of 
flexion and the forearm in pronation for additional 3 weeks 
to protect the LCL between exercises. Passive stretching 
was initiated at 6 weeks and strengthening at 8 weeks. At 6 
months follow-up, the patient was pain-free. Full ROM was 
restored on the left elbow. On the right, we recorded 10° loss 
of extension and 25° loss of pronosupination (Figure 3). No 
residual instability was noted on both sides. 2 years after the 
accident the patient pursues normally his military duty. The 
Mayo Elbow Performance Score (MEPS) [5] is 100 for both 
elbows without any radiological signs of osteoarthritis or 
heterotopic ossification. (Figure 4).

Discussion and Conclusions
The elbow consists of bones, ligaments, tendons, and 

muscles that interact to allow for a stable, pain-free arc of 
motion. The anatomic features of the elbow that contribute 
to stability have been examined in various studies and can 
be divided into two main categories: primary and secondary. 
The primary stabilizers of the elbow are the ulnohumeral 
articulation, the medial collateral ligament (MCL), and the 
LCL. The secondary stabilizers include the radial head, joint 

He was taken to the emergency room in the local hospital 
immediately with pain in both elbows and dislocation of 
the right elbow joint. He underwent manipulative reduction 
and the elbow was fixed in flexion with plaster. Then he was 
transferred to our hospital. Physical examination revealed 
significant swelling with total functional impotence in the 
right elbow. In the left elbow, clinical findings have shown 
painful rotation of the forearm, especially with palpation 
of the radial head without block to forearm rotation or 
ligamentous instability. In both sides, neurovascular 
examination was normal, the subtle palpation along the 
interosseus membrane was painless, and the distal radioulnar 
joints examination was unremarkable concerning tenderness 
or instability. Anteroposterior and lateral radiographs of both 
elbows were performed as well as computed tomography 
(Figure 1). On the left side, we found a radial head fracture. 
It was a simple displaced anterolateral fragment less than 
30% of the articular surface, which corresponds to a Mason 
II fracture [3]. The right elbow X ray showed a displaced 
radial head fracture and a small triangular osseous fragment 
anterior to the ulnohumeral articulation visible in the lateral 
radiograph. In the scan: we noted a subluxation of the 
ulnohumeral articulation, 2 displaced articular fragments of 
the radial head which matched up with a type II fracture in 
Mason classification, and a fracture of the coronoid tip which 
does not extend past the sublime tubercle. It was outlined 
as a type I fracture in the Regan and Morrey classification 
[4]. Thus the diagnosis of the terrible triad was made for the 
right elbow. 24 hours after the injury, the patient was taken 
to the operating room. The left elbow was aspirated under 

Figure 1: (a,b) frontal and lateral radiographs of the right (D) and 
left (G) elbows. (G): displaced anterolateral fragment less than 30% 
of the articular surface. (D): two displaced articular fragments with 
fracture of the tip of coronoid. (c) Computed tomography of the 
right elbow.
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Figure 2: Post-operative radiography of the right elbow.

Figure 3: At 6 months follow-up, full range of motion on the left 
elbow. On the right elbow: 10° loss of extension and 25° loss of 
pronosupination.

Figure 4: 2 years follow-up, frontal and lateral radiographs of 
the right (R) and left (L) elbows without signs of osteoarthritis or 
heterotopic ossifications.

capsule, and the common flexor and extensor origins [6]. 
The radial head provides an important anterior and valgus 
buttress to the elbow. The LCL functions as an important 
restraint to varus and posterolateral rotatory instability 
[7]. The MCL functions as an important restraint to valgus 
and posteromedial rotatory instability [8]. Beyond 30° of 
flexion, the coronoid process provides substantial resistance 
to posterior subluxation or dislocation [9]. Complex elbow 
dislocation with associated radial head and coronoid process 
fractures was named the terrible triad by Hotchkiss [2] in 1996 
because of historically poor outcomes. In our knowledge, 
bilateral elbow joint injury involving a terrible triad was 
reported in three papers. Guoqing Zha et al [10] reported a 

case of severe injury of bilateral elbow joints with unilateral 
terrible triad and suspected terrible triad complicated with 
olecranon fracture in a 26 years male patient. Xiao-Yang Qi 
et al and Gabriela Soare et al [11, 12] both reported a severe 
injury of bilateral terrible triad of the elbow respectively in a 
34- and 39- years old males. 

All The reported cases have in common with ours the 
gender, the young age of the patients and the high energy 
trauma. The mechanism of injury for isolated radial head 
and terrible triad are different. Radial head fracture occurs 
after falling on outstretched hand with partly flexed elbow 
and pronated forearm. With the majority of force across the 
elbow passing through the radiocapitellar joint [13]. The 
terrible triad injury is also caused by a fall on an outstretched 
hand, but a posteriorly directed force resulting from the fall 
on an extended elbow levers the ulna out of the trochlea. 
O’Driscoll et al [14] postulated that, in a fall with the arm 
extended, the elbow becomes fixed, and the body produces 
a valgus and posterolateral rotatory moment. Sequentially, 
the capsuloligamentous structures of the elbow begin to 
fail from lateral to medial. The anterior bundle of the MCL 
is postulated to be the last to fail; therefore, an elbow can 
theoretically dislocate without a complete tear of this 
structure. As the elbow slides out of joint, fractures of the 
radial head and coronoid process frequently occur. We can 
assume that the injury was more severe in the right elbow 
because of the right-hand dominance. When falling off his 
motorcycle, the patient tried to protect his body with the right 
arm. As the elbow was extended at the impact, the trauma 
caused it to dislocate. The patient then quickly interposed his 
left arm while losing height. The rest of the shock wave was 
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absorbed by a left elbow in slight flexion, which caused a 
radial head fracture. Conventional radiography with antero-
posterior and lateral views is usually adequate for detection 
of radial head fractures. Recent studies have shown that 
three-dimensional computed tomography imaging improves 
the characterization of the radial fracture but with less 
proposed variability in treatment [15]. Radiographs of terrible 
triad injuries can be deceptive. In some cases, the elbow is 
reduced and there are small fragments of bone anterior to 
the ulnohumeral joint on a lateral radiograph and a radial 
head/neck fracture is noted on the anteroposterior view. The 
small triangular anterior fragment is a piece of the fractured 
coronoid tip and is a sign that a more substantial injury has 
occurred. Lateral radiographs are also used to determine 
the height of the coronoid fracture; however, the pattern 
and extent of the fracture are often difficult to characterize 
on plain radiographs. Computed tomography (CT) with 3D 
is routinely used in patients with terrible triad injuries to 
identify fracture patterns, comminution, and displacement, 
which may not be evident on plain radiographs. Several 
classifications have been introduced to describe radial head 
fractures, nearly all derived from the classification introduced 
by Mason in 1954[3]. The classification distinguishes 
undisplaced fractures (type I), displaced fractures (type II), 
and fractures that are displaced with comminution (type III). 
But Mason did not define or quantify displacement. Broberg 
and Morrey modified Mason classification [16], quantifying 
displacement as 2 mm or greater articular step-off or gap, 
and indicating that fracture fragments representing less than 
30% of the articular surface should not be considered type 
II but type I. Two classification systems outline the fracture 
patterns seen in coronoid process injuries. The first, proposed 
by Regan and Morrey [4], was based on the height of the 
coronoid fragment. A type I fracture involved an “avulsion” 
of the tip of the coronoid process, type II involved a single 
or comminuted fracture representing ≤ 50% of the coronoid 
process, and type III involved a single or comminuted 
fracture of > 50% of the coronoid. A second classification 
scheme was recently reported by O’Driscoll et al [17] 
and is based on the location of the fracture in reference to 
local anatomy. The classification divides the coronoid 
process into the tip, the anteromedial facet, and the base. 
Tip fractures are most frequently seen in association with 
terrible triad injuries. They do not usually extend past the 
sublime tubercle; therefore, the ulnar attachment site of the 
MCL is usually intact [18]. The major goal of treatment of 
radial head fractures is to allow early range of motion in an 
effort to prevent stiffness. Whether Mason II fractures need 
open reduction and internal fixation (ORIF) is controversial. 
Good results with few complications are usually achieved 
with ORIF of partially displaced fractures of the radial head. 
However, since Akesson and colleagues [19] first reported 
good long-term results of nonsurgically treated 2 to 5 mm 
displaced Mason II fractures, the indication for surgery is 

again in question. Furthermore, the same author reported that 
most of the degenerative changes remained asymptomatic. 

Morrey and colleagues [20] have found the aspiration 
of the joint with injection of local anesthetic of value to 
determine whether a minimally displaced fracture is amenable 
to nonoperative management. Gentle passive motion should 
attain an arc of flexion of 10 to 130 degrees, and 70/70 
pronosupination to proceed with nonoperative treatment. In 
the light of the above, we recommended the conservative 
treatment to our patient. The purposes of treatment of the 
terrible triad is to recover the congruency of the elbow joint, 
restore stability, and allow early joint mobility to avoid 
complications. Patients with a stable elbow after reduction 
may be considered for nonsurgical treatment, but stability 
and final elbow function after nonsurgical treatment may 
not be predictable. The nonsurgical treatment plan requires 
that imaging show a small nondisplaced or minimally 
displaced radial head or neck fracture that does not cause 
a mechanical block to forearm rotation or elbow flexion/
extension. The coronoid fracture must also be a small tip 
fragment as confirmed by CT scans. Most terrible triad elbow 
injuries are managed surgically. The best surgical protocol to 
treat terrible triad injuries of the elbow remains unclear but 
a general consensus exists that the primary goal of surgery 
is to re-establish sufficient stability of the joint to permit 
early mobilization. Radial head fracture fixation versus 
replacement is dictated in part by the number and character of 
the fracture fragments. Fixation of radial head fractures with 
more than 3 parts (shaft and 2 articular fragments) is prone 
to early failure of fixation, nonunion, and limited forearm 
rotation when the fracture heals [21]. There is consensus that 
the LCL origin should be reattached to the lateral epicondyle 
in all elbow injuries; however, there continues to be some 
debate as to whether or not the MCL should be reattached 
to the medial epicondyle. Pugh et al [22] described an 
algorithm used in 34 patients in which the MCL was repaired 
if there was residual instability after addressing the coronoid, 
radial head, and lateral collateral ligament. We did not fix 
the coronoid fragment; debate still exists regarding best 
treatment of small or much comminute coronoid fragments. 
In a cohort level IV study, 14 consecutive patients with acute 
terrible triad injuries that included two Regan-Morrey type I 
and 12 Regan-Morrey type II coronoid fractures were treated 
by Loukia et al [23] with a surgical protocol that included 
radial head repair or prosthetic replacement and repair of the 
LCL followed by intraoperative fluoroscopic examination 
through a range of 20° to 130° of elbow flexion to confirm 
concentric reduction of the ulnohumeral joint. Using this 
protocol, intraoperative stability was confirmed in all cases 
without any attempt at coronoid or anterior capsular repair. 
The results of this study suggested that terrible triad injuries 
can be successfully managed without fixation of Regan-
Morrey type I and II coronoid fractures if the radial head 
and LCL are addressed. Randomised-controlled trials should 
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be conducted to determine optimal management strategies. 
Various approaches have been reported to treat the terrible 
triad of the elbow. The posterior approach is advocated in 
most literature because both the medial and lateral sides of 
the elbow can be exposed with a lower risk of injury to the 
cutaneous nerves compared with medial and lateral incisions 
[18]. However, this approach has some deficiencies such 
as long skin incision, wide dissection, severe soft tissue 
damage, and the risk of hematoma formation, heterotopic 
ossification, even flap necrosis [21]. Factors in selecting an 
approach include fracture and instability pattern, soft-tissue 
injury, and surgeon experience. We chose a lateral deep 
approach (Kocher approach) to access to the radial head and 
the disrupted LCL. The elbow is an unforgiving articulation 
with significant bony congruity and a tendency to develop 
inflammation and stiffness [24]. 

Rehabilitation of bilateral asymmetric elbow injury 
in a military young man is a great challenge. It may 
accentuate therapeutic pertinences as well pitfalls. Bilateral 
immobilisation made day-to-day activities difficult if not 
impossible. So, familial help is obligatory especially in the 
early post-operative period. Rehabilitation must be initiated 
early and should progress in parallel for both elbow keeping in 
mind that the rehabilitation program after surgical treatment of 
a terrible triad differ largely from that in isolated stable radial 
head fracture. With nonoperative simple type II radial head 
fractures, a very short immobilization period of up to a week 
is recommended. Early active / active assisted ROM helps to 
prevent stiffness, brawny oedema, and adhesion formation of 
the capsule and annular ligament as well as promote healing 
and increase tensile strength of the involved bony and soft 
tissue structures [25]. Passive stretching and strengthening 
can be initiated at 4 to 6 weeks. In the terrible triad injury, 
the effort to restore ranges of motion should not compromise 
the elbow stability. So, rehabilitation program depends on the 
stability of the elbow following the completion of the surgical 
procedure. In patient with LCL insufficient and MCL intact 
elbow. We must avoid varus positioning of the arm in the 
first 6 weeks. Active assisted motion is encouraged while 
passive motion is avoided. Rotation of the forearm should be 
performed in flexion and the elbow extended in pronation. We 
begin passive stretching and strengthening at 6 weeks. For a 
military, it would be of the most importance to complete by 
a work-hardening program before regaining his duty. Elbow 
full range of motion is not essential for performance of all 
the activities of daily living. The functional arc of flexion 
and extension used in performing most daily activities is 30° 
to 130°, and 50° of pronation and supination are required to 
perform 90% of daily activities [26]. However, some daily 
activities (e.g., reaching to the opposite side of the head), 
as well as many recreational and vocational activities, may 
require greater motion [27]. Moreover, we firmly believe that 
even a minor functional limitation in one elbow can lead to 
significant global disability in the daily living of a military.
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