
CPT screening was used to identify patients who
underwent surgical intervention at our Level I
Trauma Center for a TTIE between 2010-present. All
patients > 18 with adequate follow up were included
in the study. Range of motion of the surgical elbow
to include flexion, extension, supination, and
pronation was recorded. Incidence of external
fixation and need for return to OR were recorded.

Introduction

The terrible triad elbow injury consists of three
main components:

1) Elbow dislocation (often associated with a
posterolateral dislocation or an LCL injury)

2) Radial head or neck fracture
3) Coronoid fracture

After a terrible triad injury of the elbow (TTIE), the
elbow joint is at significant risk of either stiffness
or persistent instability. Stiffness can decrease
clinical and patient reported outcomes, while
instability generally results in the need for
additional surgery. Past studies have identified the
functional arc of elbow motion during activities of
daily living to be 100 degrees for both flexion-
extension (30-130 degrees) and pronation-
supination (50 degrees in either direction), with
stiffness defined as flexion less than 120 degrees
and loss of extension of greater than 30 degrees.
Our study aimed to evaluate the early post-
operative range of motion in patients who
underwent acute surgical repair of a TTIE (or TTIE
variant) as well as the rate of persistent instability.

133 patients were identified during our initial CPT code
screening. 52 of the 133 were identified as having sustained a
TTIE or TTIE variant. 5 patients were excluded due to
inadequate follow up. Of the remaining 47 patients, the first
three follow up visits after surgery were identified for each
patient (Mean: 5.2, 10.9, 20.7 weeks respectively). Mean
flexion progression was 103.7, 119.5, and 125.0 degrees.
Extension: -36.7, -24.4, -20.9. Supination: 38.2, 53.7, and
61.1. Pronation: 55.3, 64.4, and 67.2. Flexion, extension, and
supination values were statistically significant (P < 0.00001, P
< 0.0014, P < 0.0066 respectively). See Table 1. 8 patients
required use of an external fixator. 10 patients returned to OR.
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Methods

Results

This study represents one of the largest cohorts of patients
with terrible triad injuries of the elbow. This study focuses on
the acute progression in range of motion (ROM) following
surgery and identifies a statistically significant improvement
in elbow ROM during the first 6 months after surgery. Patients
identified in this study with achieved an arc of motion of the
elbow that would permit function of activities of daily living.
Those that were not progressing were identified and re-
operated on in order to address stiffness, hardware
prominence, and heterotopic ossification. No patient returned
to the operating room for elbow instability.
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Table 1. Average Elbow Range of Motion at Return Visit(s)
RV 1 (5.2 wks) RV 2 (10.94 wks) RV 3 (20.7 wks) p-value

Flexion 103.7 119.5 125.0 < 0.00001
Extension -36.7 -24.2 -20.9 < 0.0014
Supination 38.2 53.7 61.1 <0.0066
Pronation 55.3 64.4 67.2 0.242

Images A-C represent an example case of a 57 year old male who sustained a ground level fall to the left 
arm with acute presentation consistent with a TTIE. Images D and E are post-operative radiographs after 
undergoing radial head arthroplasty, anterior capsular suture fixation, and lateral collateral ligament repair. 
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The above photographs show the patient’s clinical ROM in flexion, extension, supination, and 
pronation of both the injured (left upper extremity) and uninjured extremity at 12 weeks post-op. 
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