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 Background. Fractures of the olecranon and 

proximal/middle third of the ulna require stable 

fixation to restore function; with conventional 

techniques, complication rates reach 15–30%. 

Objective. To evaluate the effectiveness of a universal 

compression intramedullary screw. Materials and 

Methods. A single-center study included 30 patients 

(mean age 38.4 ± 12.6 years) with isolated fractures. 

Early mobilization was initiated on postoperative days 

10–12. The follow-up period was 12 months. Time to 

union, pain intensity (VAS), and Mayo Elbow 

Performance Score (MEPS) were assessed. Statistical 

analysis was performed using the paired t-test. Results. 

Fracture union was achieved in 100% of patients 

within 10.1 ± 1.2 weeks (range 8–12). VAS pain scores 

decreased from 6.8 ± 1.1 to 2.1 ± 0.7 (p < 0.001). The 

mean MEPS was 88.6 ± 6.4: excellent results were 

observed in 63.3%, good in 26.7%, fair in 10.0%, and no 

poor outcomes were recorded. The overall 

complication rate was 13.3% (superficial infection 

3.3%; implant-related discomfort 6.7%; motion 

limitation >30° 3.3%); no cases of nonunion or 

secondary displacement were observed. Conclusion. Use 

of a universal compression intramedullary screw in 30 

patients resulted in a 100% union rate (10.1 ± 1.2 

weeks), significant pain reduction (VAS: 6.8 ± 1.1 → 2.1 

± 0.7; p < 0.001), and favorable functional outcomes 

(MEPS 88.6 ± 6.4; 90.0% good/excellent) with a 13.3% 

complication rate and no mechanical failure. 
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INTRODUCTION. Fractures of the 

olecranon and the proximal or middle 

third of the ulna significantly affect elbow 

congruence and forearm 
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biomechanics. Even minimal residual 

displacement may impair joint stability 

and range of motion. Current evidence 

indicates that precise anatomical 

reduction and stable internal fixation are 

critical for restoring elbow function 

(Khaj Khmaidi Mohamed Akhmedovich 

et al., 2023 [14]; Egorov et al., 2023 [6]). 

Nevertheless, the optimal fixation 

method for proximal ulnar fractures 

remains controversial. Recent advances 

in fracture management emphasize the 

importance of combining mechanical 

stability with preservation of biological 

healing capacity. Studies of forearm 

trauma demonstrate that inadequate 

fixation may result in secondary 

displacement and suboptimal outcomes 

(Davydov et al., 2024 [4]; Krainyukov et 

al., 2024 [9]). Data from adjacent 

anatomical regions further support the 

advantages of operative stabilization: 

surgical fixation of proximal humerus 

fractures has shown superior early 

functional recovery compared with 

conservative treatment (Samborski et al., 

2023 [20]), and meta-analytical evidence 

confirms functional benefits of surgery in 

distal radius fractures (Yang et al., 2023 

[21]). These findings highlight the central 

role of stable osteosynthesis in upper 

limb injuries. 

Despite the routine use of tension 

band wiring and plating for olecranon 

fractures, dedicated clinical evaluations 

of intramedullary compression screw 

systems for fractures of the proximal and 

middle ulna are limited. Most recent 

publications focus on instability or 

reconstructive procedures rather than 

isolated ulnar fracture fixation 

(Akhmedovich et al., 2024 [1]; 

Medvedchikov et al., 2025 [10]). At the 

same time, complication rates after 

conventional fixation have been reported 

at 15–30%, including hardware irritation 

and restricted motion (Egorov et al., 

2023 [6]; Khaj Khmaidi Mohamed 

Akhmedovich et al., 2023 [14]). 

Controlled interfragmentary 

compression may enhance primary bone 

healing by minimizing micromotion, 

while intramedullary fixation can reduce 

soft-tissue trauma and support early 

mobilization (Elkhov et al., 2024 [7]). 

Insufficient stabilization, in contrast, may 

lead to delayed union, nonunion, elbow 

stiffness, chronic pain, and degenerative 

changes. Given the limited structured 

evidence on universal compression 

screw fixation in isolated olecranon and 

proximal/middle third ulnar fractures, 

further investigation is warranted. We 

hypothesized that stable intramedullary 

interfragmentary compression would 

promote reliable consolidation and 

favorable early functional outcomes. 

The aim of this study was to 

evaluate the effectiveness of a universal 

compression screw in the treatment of 

olecranon and proximal/middle third 

ulnar fractures. 

MATERIALS AND METHODS. A 

single-center observational clinical study 

was conducted in the Department of 

Traumatology between January 2024 

and January 2026. The study was 

designed as a consecutive case series 

with prospective follow-up. The mean 

duration of follow-up was 12 months. All 

procedures were performed in 

accordance with institutional clinical 

standards and the ethical principles 

outlined in the Declaration of Helsinki. 

Written informed consent was obtained 

from all patients prior to surgical 
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treatment and inclusion in follow-up 

evaluation. 

Thirty patients with acute isolated 

fractures of the olecranon or 

proximal/middle third of the ulna were 

included in the study. The mean age was 

38.4 ± 12.6 years. 

Inclusion criteria were: fresh 

isolated fractures of the olecranon or 

proximal/middle third of the ulna; 

absence of local infection; absence of 

severe associated injuries influencing 

rehabilitation or outcome assessment. 

Exclusion criteria included: pathological 

fractures; chronic nonunion; active 

infection; polytrauma requiring staged 

surgical management. 

Implant Description. All patients 

underwent osteosynthesis using a 

universal compression intramedullary 

screw system (Figure 1) specifically 

designed for fixation of olecranon and 

proximal/middle third ulnar fractures. 

The implant consists of a cylindrical rod 

with a partially threaded distal segment 

occupying approximately half of the shaft 

length. The threaded portion has a 

greater diameter than the non-threaded 

segment, enabling interfragmentary 

compression during insertion. The 

proximal end incorporates a controlled 

compression mechanism consisting of a 

spring and conical washer system, 

allowing gradual axial compression of 

fracture fragments. A fixed washer with a 

hexagonal socket permits controlled 

advancement using a dedicated 

instrument. The system includes rods of 

varying lengths (16 cm, 18 cm, and 20 

cm) to allow individualized selection 

according to the medullary canal 

dimensions. 
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Fig. 1. Universal compression intramedullary screw system used for fixation of olecranon and 

proximal/middle third ulnar fractures: A cylindrical shaft (1), A threaded distal segment (2), A 

non-threaded proximal shaft portion (3), A centering recess at the distal tip (4), A proximal 

fixed washer (5), A hexagonal socket for controlled insertion (6), A compression spring 

mechanism (7), A conical sliding washer (8). 

 

Surgical Technique. All procedures 

were performed under regional or 

general anesthesia. A posterior or 

posteromedial approach to the ulna was 

used. After exposure of the fracture site, 

anatomical reduction was achieved 

under direct visualization. Preoperative 

multislice computed tomography was 

used to determine the medullary canal 

diameter and select appropriate implant 

dimensions. A guidewire was inserted 

retrogradely through the olecranon, and 

the intramedullary compression screw 

was advanced along the medullary canal. 

Controlled axial compression was 

achieved during screw insertion through 

activation of the integrated spring 

mechanism. Intraoperative fluoroscopy 

was used in all cases to confirm correct 

alignment and implant positioning. The 

wound was irrigated, hemostasis 

achieved, and closure performed in 

layers. 

Early mobilization was encouraged. 

Controlled active movements of the 

elbow were initiated on postoperative 
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days 10–12, depending on pain and soft 

tissue condition. A standardized 

rehabilitation protocol was applied for 

all patients. 

Outcome Assessment. Patients 

were evaluated clinically and 

radiologically during follow-up. 

Primary outcome: 

 radiographic fracture consolidation. 

Secondary outcomes: 

 pain intensity assessed using the 

Visual Analog Scale (VAS); 

 elbow range of motion; 

 functional outcome measured using 

the Mayo Elbow Performance Score 

(MEPS). 

The MEPS system (maximum 100 

points) evaluates pain (45 points), 

function (25 points), range of motion (20 

points), and stability (10 points). Results 

were categorized as excellent (90–100), 

good (75–89), fair (60–74), or poor 

(<60). Radiographic union was defined 

as the presence of bridging callus and 

absence of progressive fracture line on 

follow-up radiographs. Functional 

evaluation and MEPS scoring were 

performed by the operating orthopedic 

surgeon (MD, PhD, Professor) together 

with an assistant surgeon. 

Complication Assessment. All 

intraoperative and postoperative 

complications were recorded, including 

infection, implant-related discomfort, 

limitation of motion, delayed union, 

nonunion, and secondary displacement. 

Statistical analysis was performed 

using IBM SPSS Statistics software 

(version 26.0; IBM Corp., Armonk, NY, 

USA). Quantitative variables were 

expressed as mean ± standard deviation. 

Changes in VAS scores between 

preoperative and postoperative 

measurements were analyzed using the 

paired t-test. A p-value < 0.05 was 

considered statistically significant. 

RESULTS.  All 30 patients 

completed the 12-month follow-up 

period (follow-up rate 100%). No 

patients were lost to follow-up. The mean 

age of the cohort was 38.4 ± 12.6 years. 

Radiographic Outcomes. Fracture 

union was achieved in all patients (union 

rate 100%). The time to radiographic 

consolidation ranged from 8 to 12 weeks, 

with a mean duration of 10.1 ± 1.2 weeks. 

Radiographs obtained during follow-up 

demonstrated maintained alignment and 

stable implant positioning in all cases. No 

secondary displacement, implant 

migration, delayed union, or nonunion 

was observed. 

Pain Assessment. Mean 

preoperative VAS score was 6.8 ± 1.1. At 

the end of the second postoperative 

week, the mean VAS decreased to 2.1 ± 

0.7. Comparison using the paired t-test 

demonstrated a statistically significant 

reduction in pain intensity following 

surgical fixation (p < 0.001). 

Functional Outcomes. At 12-month 

follow-up, functional evaluation using 

the Mayo Elbow Performance Score 

(MEPS) demonstrated the following 

distribution: 

 Excellent (90–100 points): 19 

patients (63.3%) 

 Good (75–89 points): 8 patients 

(26.7%) 

 Fair (60–74 points): 3 patients 

(10.0%) 

 Poor (<60 points): 0 patients 

The overall mean MEPS was 88.6 ± 

6.4 points. 

Elbow joint stability was preserved 

in all patients. Functional arc of motion 
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exceeded 100° in the majority of cases. A 

limitation of elbow motion greater than 

30° was observed in one patient (3.3%). 

Complications. Postoperative 

complications were recorded in 4 

patients (13.3%). Superficial wound 

infection occurred in 1 patient (3.3%) 

and resolved with conservative antibiotic 

treatment. Implant-related proximal 

discomfort was reported in 2 patients 

(6.7%); one patient underwent elective 

implant removal after fracture 

consolidation. Persistent limitation of 

motion >30° was observed in 1 patient 

(3.3%). No cases of deep infection, 

mechanical failure, secondary 

displacement, nonunion, or implant 

breakage were documented. 

  
Fig. 2. Preoperative lateral radiograph 

demonstrating an oblique displaced fracture of 

the proximal third of the ulna 

Fig. 3. Immediate postoperative lateral 

radiograph showing intramedullary 

fixation with a universal compression 

screw and restoration of anatomical 

alignment 

 

DISCUSSION. This study assessed 

the clinical performance of a universal 

compression intramedullary screw in the 

management of isolated fractures of the 

olecranon and proximal/middle third of 

the ulna. The principal findings were a 

100% union rate, statistically significant 

early pain reduction, a predominance of 

good and excellent functional outcomes 

according to MEPS, and a low incidence 

of minor complications. Within the limits 

of the study design, these results indicate 

stable mechanical fixation and 

satisfactory mid-term functional 

recovery [2,11,16]. 

Achieving and maintaining 

anatomical alignment in proximal ulnar 

fractures is essential for preserving 

elbow kinematics and preventing long-

term dysfunction [6,14]. Traditional 

fixation techniques, particularly tension 

band wiring and plate osteosynthesis, 

are effective but frequently associated 

with implant-related irritation and 

secondary procedures. Reported 

complication rates in elbow fracture 

surgery range between 15% and 30% 
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[6,14], largely due to hardware 

prominence and restriction of motion. In 

the present series, the overall 

complication rate was 13.3%, and all 

events were minor. No cases of 

secondary displacement, implant failure, 

delayed union, or nonunion were 

recorded. Although direct comparison 

must be made cautiously due to 

differences in study design, the observed 

rate falls at the lower end of previously 

reported ranges [3,15,18]. 

The mechanical concept of the 

investigated implant differs from 

conventional constructs by combining 

intramedullary load-sharing fixation 

with controlled axial compression. The 

spring-based mechanism allows gradual 

interfragmentary compression during 

insertion, while the diameter differential 

between threaded and non-threaded 

segments contributes to fragment 

approximation. From a biomechanical 

perspective, stable compression may 

reduce micromotion at the fracture 

interface and promote primary bone 

healing [5,8,12,17]. In contrast to plate 

fixation, the intramedullary position of 

the implant minimizes periosteal 

stripping and reduces soft tissue 

irritation, which may partly explain the 

low rate of implant-related complaints 

observed in this cohort. 

Evidence from other regions of the 

upper extremity supports the principle 

that stable internal fixation facilitates 

improved functional recovery. Operative 

stabilization of proximal humerus 

fractures has been associated with 

superior early functional outcomes 

compared with nonoperative 

management [20], and meta-analytical 

data on distal radius fractures indicate 

that surgical stabilization may yield 

better functional parameters when 

anatomical alignment is restored [21]. 

Although anatomical and biomechanical 

conditions differ, these findings reinforce 

the importance of mechanical stability 

and early mobilization in upper limb 

trauma [13,19]. 

In the present study, early active 

elbow motion was initiated within the 

second postoperative week, and most 

patients achieved a functional arc of 

motion exceeding 100°. Nearly 90% of 

patients demonstrated good or excellent 

MEPS scores at 12 months. These 

functional results are consistent with 

stable fixation and absence of mechanical 

compromise. Importantly, only one 

patient required implant removal due to 

discomfort, suggesting that 

intramedullary positioning may reduce 

the need for secondary surgery 

compared with constructs that rely on 

subcutaneous hardware. 

The study has several limitations. It 

was conducted at a single center and did 

not include a control group treated with 

alternative fixation methods. The sample 

size was modest, limiting subgroup 

analysis and external generalizability. 

Functional assessment was performed 

by the operating surgical team, which 

introduces potential observer bias. In 

addition, follow-up was limited to 12 

months and therefore reflects mid-term 

outcomes rather than long-term joint 

function. 

Despite these limitations, the data 

demonstrate consistent fracture healing, 

significant reduction in postoperative 

pain, preservation of elbow stability, and 

a low complication profile. Within the 

constraints of a single-center 
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observational design, universal 

compression intramedullary screw 

fixation showed favorable clinical 

performance in the treatment of isolated 

fractures of the olecranon and 

proximal/middle third of the ulna. 

Further comparative studies with larger 

cohorts and randomized methodology 

are required to confirm these findings 

and to determine the relative advantages 

of this technique over established 

fixation methods. 

CONCLUSION. In this single-center 

series of 30 patients with isolated 

olecranon and proximal/middle third 

ulnar fractures, fixation using a universal 

compression intramedullary screw 

resulted in a 100% radiographic union 

rate, with a mean consolidation time of 

10.1 ± 1.2 weeks. Postoperative pain 

decreased significantly from 6.8 ± 1.1 to 

2.1 ± 0.7 points on the VAS scale (p < 

0.001). At 12-month follow-up, the mean 

MEPS was 88.6 ± 6.4 points, with 63.3% 

of patients achieving excellent and 26.7% 

good functional outcomes. The overall 

complication rate was 13.3%, and no 

cases of nonunion, secondary 

displacement, implant failure, or deep 

infection were observed. These findings 

indicate that universal compression 

screw fixation provides stable 

osteosynthesis, reliable fracture healing, 

and favorable functional recovery in 

fractures of the olecranon and 

proximal/middle third of the ulna.
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