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Abstract 
 

Background: Transolecranon fracture is an unstable intra-articular injury in the elbow caused by high-energy trauma. Here, we 
introduce a medial humerus plate for severely comminuted transolecranon fracture. 
Case Report: This article presents the case of a 29-year-old man who had a severely comminuted transolecranon fracture due to a 
motorcycle accident. A dorsal longitudinal approach was used in order to reach the fracture site. An olecranon anatomical plate and 
a medial humerus plate were applied for fixation, a new treatment method. The range of motion (ROM) was complete at a  
two-month follow-up, and the Mayo Elbow Performance Score (MEPS) was obtained 100 with no signs of complications. 
Conclusion: Despite the several methods available for fixing transolecranon fractures, using the medial humerus plate, especially in 
severe comminution, can yield acceptable results. It should be considered in future studies to prove its efficacy in this type of fracture. 
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Background 

Elbow fracture-dislocations are rare conditions that are 
demanding for surgeons to treat (1). Transolecranon 
fracture-dislocation is a type of proximal ulnar intra-
articular fracture which leads to ulno-humeral joint 
instability. It is defined as an olecranon process and 
trochlear notch fracture and dislocation to the anterior (2). 

One of the most important differential diagnoses of 
this type of injury is a Montaggia fracture. The main 
distinction between them is that the proximal radioulnar 
joint remains intact in transolecranon dislocations. In 
addition, transolecranon fractures do not generally cause 
ligamentous injury despite anterior dislocation of the 
radiocapitellar joint. These fractures rarely occur in the 
general population and usually happen following a  
high-energy trauma (such as a motorcycle accident) (3-6). 
There are also considerable differences in terms of surgery. 
In transolecranon fractures, the essential part of the 
treatment is to preserve the trochlear notch and make a 
proper reduction in case of dislocation. However, in 
Montaggia fractures, the primary purpose of surgery is the 
proper alignment of the ulna throughout the reduction 
process of the proximal radioulnar joint. 

After reviewing the literature on different surgical 
methods for transolecranon injuries, this article discusses 
about a novel fixation method - using medial humerus 
anatomical plate - to treat severely comminuted 
transolecranon fracture (7-11). 
A) Non-Operative Treatment 

Most fractures can be treated non-surgically, depending 
on specific conditions. This method has been studied in 
olecranon fractures without elbow instability and indicates 
successful results. However, in transolecranon fractures, 

treatment choice is surgery and open fixation (12). 
According to a case report written by Arain et al., a 7-year-old 
child was treated with a long arm cast for a month and then 
a splint for two weeks. The range of motion (ROM) of the 
elbow was full, and the patient was treated entirely. Still, 
there is lacking evidence for the non-operative approach in 
these types of fractures. It is preferred when the patient 
cannot tolerate the surgical procedure (13). 
B) Surgical Techniques 

To do the operation, general anesthesia or supraclavicular 
block is utilized to anesthetize patients. During the surgical 
procedure, a direct posterior approach is usually applied. An 
incision is made in the midline and, while the triceps 
insertion remains intact, extensor carpi ulnaris (ECU) and 
anconeus are elevated to expose the fracture site (Figure 1). 
Several techniques to fix the fracture include tension band 
wiring, reconstruction plates, etc. (3, 12). 
 

 
Figure 1. A: Direct posterior approach of initial incision (line 1) in order to expose 
the fracture area - the incision starts from a few centimeters upper than 
olecranon’s tip; B: Complete ulna exposure (image is from AO foundation, 
https://surgeryreference.aofoundation.org – Access date: 2021/10/06) 
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B-1) Tension Band Wiring: In 2005, Mortazavi et al. 
retrospectively reviewed the medical records of 
transolecranon fracture cases in their hospital. Finally,  
8 cases with a mean age of 35 years were examined. In one 
patient, tension band wiring with interfragmentary screws 
and Kirschner wires (K-wires) was used. After 12 weeks of 
surgery, the fracture site nonunion was noted, and the 
wires were loosened. He had to undergo revision surgery 
three years later, and this time, a reconstruction plate was 
implanted for him (1). In a study conducted by Mouhsine 
et al., for 7 cases of the sample size, fixation with tension 
band wiring was adopted. Three patients developed 
nonunion and underwent surgery again. The outcomes of 
the treatment were not entirely satisfactory (14). 

On the other hand, in a case reported by Yamaura et al., 
an operation was done on a 7-year-old child with a 
transolecranon fracture due to an accident with a posterior 
approach and 1.6-mm K-wire, revealing promising results. 
The patient had a full ROM during follow-up sessions, and 
no joint deformity was noted (15). Besides, Lindenhovius et 
al. case series based on olecranon fractures indicated that 
this method became handy in three patients with 
transolecranon surgery. In accordance with the functional 
indexes for elbow injuries, such as the Mayo Elbow 
Performance Score (MEPS) and the Broberg and Morrey 
rating system, the outcome was excellent in two of them 
and good for the other one (16). According to a recent study 
on transolecranon fractures in children by Yang et al., 
tension band wiring seems to produce favorable outcomes 
in this age group. The MEPS was between 85 and 100 in four 
fractures fixed by this technique (17). 

B-2) Tension Suture: Tension suture is not a common 
technique for fixing this type of fracture. In the study of 
Doornberg et al., just one patient underwent this kind of 
operation, demonstrating acceptable outcomes (8). 

B-3) Dynamic Compression Plate (DCP): This particular 
technique is popular amongst orthopedic surgeons. In a 
case study in 1997, Ring et al. focused on the side effects and 
degree of functional improvement after fixation. Nine 
patients were treated with 3.5-mm DCPs. Elbow function 
measured by the Broberg and Morrey index was excellent, 
and no specific complications were observed (2). In the study 
by Doornberg et al., six patients' fractures were fixed by  
3.5-mm DCPs. Their functional score was determined either 
good or excellent for all of them (8). Moreover, four clinical 
cases reviewed by Lindenhovius et al. demonstrated 
promising results based on the Broberg and Morrey index 
and Mayo Elbow Performance Index (MEPI) (16). 

B-4) Reconstruction Plate: After anatomical plates, 
reconstruction plates are perhaps the most common 
instrument employed to fix transolecranon fractures.  
In Mortazavi et al. study, the surgical technique used in 
seven patients was 3.5-mm reconstruction plates with  
8-10 screws put dorsal to the fracture site. The Broberg and 
Morrey index was excellent in two of them and good in the 
rest (1). In addition, in a retrospective case series study 
conducted by Lemsanni et al., in all 15 sample cases, fixation 
was performed with 3.5-mm reconstruction plates. Follow-
up results were excellent in 11 cases and good in 4 of them 
based upon the Broberg and Morrey index. Complications 
were observed in only three patients, elbow stiffness, wound 
infection, and arthritis, separately (18). 

Nevertheless, according to Yang et al. research, fixation 
with reconstruction plates is less effective in children  
with transolecranon fractures. According to the article 
results, five patients were treated with this technique, three of 
whom got a poor MEPS (45 and 55) in long-term follow-up (17). 

B-5) Semitubular and 1/3 Tubular Plate: Tubular plates 
are another device applied to treat transolecranon 
fractures (more unusual than others). In their study, Ring 
et al. reviewed four fractures fixed with this method. 
Overall joint function was acceptable, hinged upon the 
Broberg and Morrey index (2). In the study of 
Lindenhovius et al., two patients were treated with  
one-third tubular plates, one of which failed, and revision 
surgery was required (16). 

B-6) Anatomic Pre-Contoured Plate: Indeed, among 
orthopedic surgeons, one of the most popular surgical 
procedures is the fixation with pre-contoured plates  
(or anatomical plates of the olecranon). In their study, 
Haller et al. reviewed the records of patients who suffered 
from olecranon fractures and referred to their hospital 
from 2005 to 2018. Thirty-five patients were selected as a 
sample. The fractures were all fixed with 3.5-mm pre-
contoured plates. Quick Disabilities of Arm, Shoulder, and 
Hand (QuickDASH) index was utilized to track patients’ 
elbow function. Radiographic images of their elbow were 
also taken to evaluate for osteoarthritis (OA) (as a vital 
complication). The mean QuickDASH score was 9 (range:  
0 to 59; 80% of cases completed the questionnaire), 
meaning an excellent joint recovery in the majority of 
them. Thirteen subjects had evidence of OA in their 
radiographs. No one had to undergo revision surgery (19). 

Recently, Luengo-Alonso et al. conducted a study 
researching the treatment outcome of transolecranon 
fractures. The sample of this retrospective case study included 
15 patients. All of their fractures were fixed using the 
anatomical plates of the olecranon. Outcomes were measured 
based on the Disabilities of Arm, Shoulder, and Hand (DASH) 
and MEPI scores. Probable complications were also asked 
from the patients. At a one-year follow-up, the average DASH 
score of the cases was 36.68 (range: 30 to 46), and the mean 
MEPI was 100. No complications (such as infection, nonunion, 
or nerve damage) were noted. Just in one patient, mild 
heterotopic ossification (HO) occurred. Overall, the patients’ 
functional outcomes remained favorable (20). 
 
Case Report 

A 29-year-old man was admitted to the emergency 
department with an open elbow fracture due to a 
motorcycle accident. Further evaluations revealed an 
anterior transolecranon fracture-dislocation accompanied 
by a laceration leading to rupture of the flexor carpi 
ulnaris (FCU) and ECU muscles (Figure 2). Neurological 
examinations and arterial pulses were normal. 
 

 
Figure 2. The patient fracture in different types of imaging; A: Radiograph, B:  
Three-dimensional computed tomography (3D CT) scan, C: Simple CT scan 
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Due to the foreign material contamination of the 
patient’s laceration, debridement and irrigation were 
performed in the emergency department, and a course of 
antibiotic treatment was prescribed for him. He was then 
taken to the operating room. After reduction, the 
olecranon was fixed provisionally with multiple pins 
(Figure 3A). The initial incision was made on the patient’s 
elbow with a dorsal longitudinal approach (Figure 3B). 
Because of severe comminution, especially on the medial 
side, the treatment choice for this patient was applying an 
olecranon anatomical plate (posterior to the fracture) and 
a medial humerus anatomical plaque (medial to the 
fracture) along with tension band wiring, which is 
considered a novel usage of the medial humerus 
anatomical plaque (Figure 3C and 3D). Finally, after 
repairing the FCU and ECU muscles, the wound was 
irrigated again and sutured in multiple layers.  
 

 
Figure 3. A: Provisional pin fixation after anatomical reduction; B: An intra-
operative picture; C and D: Fixation with olecranon and medial humerus plate 

 
The patient wore a splint for a week following the 

operation. From the second week, a bandage was placed 
on the elbow along with elastic bands. Passive movements 
began, followed by the active assisted and active 
movements. To prevent HO, indomethacin 25 mg three 
times daily was prescribed for him. At a two-month  
follow-up, the patient underwent ten sessions of 
physiotherapy to recover his weak muscles. After that, he 
returned to his job, and his elbow’s ROM was completely 
recovered. MEPS was measured 100, representing an 
excellent outcome. No complications such as nonunion, 
infection, or joint stiffness were noticed (Figure 4). 
 

 
Figure 4. Patient elbow’s full range of motion (ROM) in the follow-up session 

Discussion 

Humerus anatomical plates are mainly utilized to fix 
distal humeral fractures (also known as distal humerus 
locking plates) (21). They have two types: lateral and medial, 
which are employed to treat epicondylar and supracondylar 
fractures on each side (22, 23). Medial plates have also been 
used in coronoid process injuries (24). However, there is no 
evidence that these plates can also be effective for 
transolecranon fractures. The length and curvature of the 
plate, as well as the severe fragmentation of the fracture in 
this case (especially on the medial side), were the factors 
that persuaded us to use the medial humerus plate along 
with the olecranon anatomical plate to fix it. 

As mentioned, there are several methods of fixation for 
the treatment of transolecranon fractures. We believe that 
using the medial humerus anatomical plates in the medial 
side of the fracture is a perfect fixation choice, especially 
when there is comminution. Further, the joint’s stability 
must be good enough to start passive movements as soon 
as possible. In this case, we slowly reduced the fracture 
anatomically without using any special maneuvers, and 
the clinical outcome was excellent. This technique may be 
a new preference for the management of these types of 
fractures. More studies should be conducted to prove it. 
 
Conclusion 

The use of the medial humerus plate, especially in 
severe comminution, is an acceptable method for fixing 
transolecranon fractures despite several available 
methods. The joint's stability must be good enough to 
start passive movements as soon as possible. 
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