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Introduction 

The terrible triad of the elbow remains a challenging 
injury that consists of a dislocation of the elbow with 
fractures of the radial head and coronoid process of the 
ulna. The mechanism of injury usually involves a fall 
with the arm in semiflexion, supination of the forearm 
and an elbow in a valgus position (1).  

Because of the complexion of this kind of injury, it 
is usually difficult to treat, with a reserved medium to 
long-term prognosis (2,3), characterized by joint 
stiffness and osteoarthritis (4). 

Conservative treatment involves prolonged 
immobilization and has shown poor outcomes, leading 
to stiffness, instability and early joint osteoarthritis (5).  

Open reduction, internal fixation of the fractures and 
ligament repair is thus the treatment of choice in almost 
all cases so as to provide elbow stabilization and early 
motion (1,6).  

However, some issues remain controversial 
regarding the surgical strategy, such as whether and 
how to repair the anterior elbow capsule and/or the 
coronoid process fracture, whether to excise or replace 
complex radial head fractures, whether to repair the 
medial collateral ligament, and what circumstances 
should be managed with the placement of an external 
fixator (7,8). However, until recently reported outcomes 
have been considered suboptimal based on both 
objective measurements as well as a wide variety of 
functional scoring systems (9,10). The objective of this 
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study was to evaluate the long-term functional 
outcomes of patients with terrible triad of the elbow. 

Material and methods 

A retrospective evaluation from a series of cases 
registered prospectively from August 2005 to August 
2009 was performed, involving those patients 
presenting with a terrible triad of the elbow and that 
accepted to participate in the study.  

The demographics , medical records and 
comorbidities of the patients were registered.  

Two different final quality of life evaluation 
questionnaires were performed by telephone. The 
EuroQoL 5D questionnaire or EuroQol Five 
Dimensions Questionnaire (EQ-5D) was performed, 
which consists of 5 questions covering health domains 
of mobility, self-care, usual activity, pain and anxiety/
depression (11-14). Each domain has three levels of 
severity: no problems, some or moderate problems and 
severe problems. Utility weights can then be attached to 
the EQ-5D health state provided by the questionnaire. 
Utility values range from 1 (best possible health), 
through 0 (death) to -0.59 (worse than death) (15). The 
algorithm for calculating the EQ-5D index was used in 
this study (16).  

Additionally, patients answered the questionnaire 
(PAQ) portion of the Liverpool Elbow Score (LES) 
(17,18), which consists of a 9-item patient-answered 
questionnaire about the daily function of the elbow 
during the last four weeks prior to the follow-up. The 
score ranges from 0 to 36 points, assigning a maximum 
of 36 points to those painless well functional elbows. 

Results 

A total of 16 out of 27 patients presenting with a 
terrible triad of the elbow during the study period where 
located and accepted to participate in the study. The 
series included 10 females and 6 males with a mean age 
of 56 years-old (range: 23 to 82). The mean follow-up 
period was 8.6 years (range: 6.9 to 10.6). 

Fifteen (93.7%) patients were intervened surgically 
whereas only 1 case was treated conservatively.  

According to the Regan-Morrey Classification (19), 
the coronoid process fractures were classified as: 5 type 
I, 7 type II and 4 type III (Figure 1). In reference with 
their management, 8 cases were surgically repaired 
using preloaded suture anchors, 1 case was repaired 
using nonabsorbable braided surgical suture, 1 case was 
fixated with a screw and the rest of the cases was not 
fixed. According to the Broberg-Morrey modification of 
the Mason classification (20), radial head fractures were 
classified as: 3 type I, 5 type II, 0 type III and 8 type IV.  

Regarding their management, 12 cases were treated 
with internal fixation using headless compression 
screws, 1 case underwent radial head excision, 1 case 
underwent radial head arthroplasty, and 1 case was 
treated with percutaneous needle fixation (Figure 2). 
Two cases needed to be reoperated: in 1 case a radial 
head excision was performed owing to pain and 1 case a 
radial head prosthesis was implanted owing to elbow 
instability. The external collateral ligament was repaired 
using suture anchors in 8 cases (Figure 3).   

EuroQol-5D-rated outcome averaged 0.87 (range: 
0.36 to 1) and the PAQ portion of the LES averaged 
33.5 (range: 17 to 36). According to both scales, the 
most common symptom turned out to be the pain. The 
PAQ-LES evidenced pain during the last 4 weeks in 7 
patients (43.7%) whereas the EQ-5D revealed chronic 
pain in 5 cases (31.2%). No patients referred problems 
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Figure 1. Anteroposterior (A) and lateral (B) radiographs showing 
a posterolateral dislocation of the right elbow prior to reduction. 
Fractures of the radial head (black arrows) and the coronoid 
process of the ulna (white arrow) are depicted.

Figure 2. Anteroposterior (A) and lateral (B) postoperative 
radiographs of the case shown in Figure 1. Radial head was fixated 
with three low-profile headless compression screws and the both the 
coronoid process and the collateral ligament were fixated with suture 
anchors. 

http://www.healthyjoints.eu/IJAJR


International Journal of Advanced Joint Reconstruction   ISSN   2385-7900

or difficulty eating but 3 patients (18.7%); they referred 
some difficulties (2 severe and 1 slight) with daily home 
tasks. Regarding the personal hygiene, the PAQ-LES 
stated 2 patients showing some difficulties in the last 
four weeks, while the EQ-5D, only revealed one patient 
presenting with slight difficulty with personal hygiene 
the same day the questionnaire was performed. 
According to the EQ-5D, 4 patients stated having 
difficulties (3 slight and 1 moderate) at work, home 
chores, and hobbies as well as with their everyday life 
activity. 

In all, out of the 16 cases, 5 (31.2%) presented pain 
or discomfort, 4 (25.0%) had some kind of difficulties 
in their daily activity and 3 (18.7%) founded some 
limitations with their personal hygiene. Only 6 cases 
(37.5%) declared to be fully asymptomatic. 

Discussion 

The terrible triad of the elbow is a serious and 
potentially disabling injury that remains challenging. 
This study consisted on a retrospective review of 
patients who had sustained a terrible triad of the elbow 
and report the results, including validated functional 
outcome measures at a long-term follow-up.  

Several studies reporting retrospective series of 
cases have been recently published in the literature. The 
mean age of the patients of our series at the time of 
injury was 56 years old, which remains in concordance 
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Figure 3. Intraoperative photography showing the torn collateral 
ligament complex (white arrows). 

Table 1. Long-term outcomes of the patients included in the series. EQ-5D: EuroQol Five Dimensions Questionnaire. PAQ-LES: Patient-

Answered Questionnaire of the Liverpool Elbow Score. F: female. M: male. L: left. R: right. 
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with other authors (6,9,21,22). Despite existing 
heterogeneity in reference with the operative approach, 
it is accepted that the vast majority of these injuries 
need to be operated in order to properly stabilize the 
elbow (1,6,9,23,24). However, conservative treatment 
has been advocated in those selected cases in which the 
elbow is well aligned and both the coronoid and the 
radial head fractures are non-displaced and relatively 
small after closed reduction in absence of mechanical 
block to motion (25). In our series, only one case was 
conservatively treated owing to severe comorbidities 
that contraindicated the surgery at the moment the 
injury was produced.  

Whether and how to repair the coronoid process is 
still a matter of controversy. Most of the authors 
reconstruct it depending on the fracture pattern and the 
stability of the elbow, whereas some others recommend 
its reconstruction independently of the type of the 
fracture [6,26]. Several different techniques have been 
advocated so as to repair the coronoid process, such as 
suture fixation, screw fixation, suture anchors, a lasso 
suture technique, plate fixation, fibrin sealant 
application or resection (1,6-9,23,24,27,28). Since the 
radial head is a secondary stabilizer of the elbow in 
valgus stress, its preservation is recommended 
whenever feasible. However, when facing with a severe 
comminuted radial head that can not be preserved, then 
its preferred treatment is the prosthetic replacement 
(10). Some studies have compared patients with terrible 
triad injuries whose radial head was treated with either 
internal fixation or radial head arthroplasty in terms of 
clinical, functional and radiographic measures, and 
found no significant differences between both groups 
(29-31). Since these injuries are commonly related to 
young patients, it must be ascertained whether the 
apparent benefits of radial head arthroplasty are 
jeopardized by late complications, for instance 
loosening or impingement. In our series, one prosthesis 
was removed owing to pain secondary to implant 
overlenghtening. 

It is accepted that the stability of the coronoid and 
repair of the lateral ulnar collateral ligament are the 
most important factors in overall elbow stability and 
thus this ligament should be repaired in all cases 
(7,9,23). However, as the assessment of stability after 
coronoid and lateral ulnar collateral ligament repair is 
somehow subjective, there is a wide span of different 
variations in surgical treatment. After repairing all the 
structures, the elbow must be tested for stability. To be 
confident that the elbow is stable, it should be possible 
to extend the elbow nearly completely without 
redislocation (32). If appropriate stability is not 
obtained, a dynamic external fixation should be 
considered in order to allow early motion in a safe 
range (21,24,33).  

In reference with the functional outcome, we used 
two different final quality of life evaluation 
questionnaires that do not include the achieved range of 
motion (ROM) of the patient. Some studies have 
compared clinical and functional outcomes concluding 
that remains discordance between both, existing the 

possibility of obtaining good or excellent scores even if 
there are limitations on pronation and supination (34). 
In fact, it is not unusual to find good and excellent 
functional outcomes regardless diminished elbow 
ROM. This apparent paradox is also notorious when 
comparing the PAQ portion of LES with the final ROM, 
suggesting that outcome assessment is possible by 
postal questionnaire. Thus, it can be assumed that the 
patient is able to provide reliable and valid judgments 
of health status and of the benefits of treatment (18). In 
our series, it is highlighted the fact that almost one third 
of the cases (31.2%) complained about somehow pain 
or discomfort after more than 8 years after the injury, 
25% of the cases had some kind of trouble in their daily 
activity and only 37.5% of the cases remained fully 
asymptomatic. Miyazaki et al. (34) founded that only 
26.7% of the results were satisfactory (good or 
excellent) according to the Bruce functional score. 
Other authors have reported their functional scores 
according to the DASH score, reporting scores ranging 
from 13 to 28 compared with a normative value of 10 
(7-9,23,35). 

This study has several inherent limitations. Most 
importantly, because of its retrospective nature, certain 
biases might have influenced the results. However, 
much of the data analyzed is unlikely to be affected by 
this fact. Also the fact that different surgical approaches 
were used, that becomes a heterogeneous factor of the 
study. Another potential limitation of the study has to do 
with the limited number of cases, which may affect the 
extent to which our findings can be generalized beyond 
the specific cases studied. However, we present a 
prospectively-recruited consecutive series of patients 
with similar fracture pattern and with a long follow-up, 
treated by a single surgical team and lastly followed by 
an independent observer. It can be assumed that further 
evaluations are needed to replicate the findings in 
different contexts and surroundings.  

Conclusion 

The terrible triad of the elbow remains a challenging 
injury that entails the presence of chronic pain and 
discomfort in almost one third of the cases at a long-
term follow-up. The 25% of the cases present some 
trouble in their daily activity and only 37.5% of the 
cases remain totally asymptomatic.  
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