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Abstract 
 

Background: Fractures of the radial head and neck are the most common elbow fractures, which can cause elbow dysfunction and 
reduced quality of life (QOL). The "tripod technique" is a new, less invasive method for fixing these fractures. The objective of this 
study was to assess the functional outcomes of tripod technique for treatment of radial head and neck fractures. 
Methods: This case series was performed on eight patients with radial head and neck fractures who were admitted to Taleghani 
Hospital in Tehran City, Iran, between 2021-2023, and treated with the tripod technique by a single surgeon. Patients were evaluated 
for demographic factors, type of trauma, fracture type, functional outcomes [Disabilities of the Arm, Shoulder, and Hand (DASH) 
score and Broberg and Morrey score], and surgical complications. 
Results: Eight patients with median age of 40 (range: 27-57 years) were evaluated radiographically and clinically 12 months post-
surgery. All fractures had healed without problems. The median DASH score was 11 (range: 11-13), and the Broberg and Morrey score was 
99 (range: 90-100). The median of supination was 89° (range: 75°-90°), pronation was 89° (range: 30°-90°), extension lag was -4° (range:  
-35°-0°), and flexion was 139° (range: 130°-142°). Only one case of ulnar hypoesthesia was reported. No reoperations were performed. 
Conclusion: In this limited case series, the tripod technique demonstrated promising functional and radiological outcomes with 
minimal complications as a minimally-invasive approach for radial head and neck fractures; however, studies with larger patient 
cohorts are needed to confirm its safety and efficacy. 
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Background 

Radial head and neck fractures are the most prevalent 
types of elbow injuries, accounting for 2-5 percent of all 
fractures and approximately 30% of elbow-specific 
fractures (1, 2). The mechanism of injury typically involves 
axial or valgus force, such as falling on an outstretched 
hand, and falling is the most common cause (3-5). The 
proximal radius plays a crucial role in elbow stability 
against valgus, axial, and rotational forces, as well as in 
forearm rotation (6). 

Consequently, open reduction and internal fixation 
(ORIF) of radial head and neck fractures is a technique 
designed to maintain biomechanics of the proximal 
radius and elbow stability (5-7). Various methods exist for 
the fixation of radial head and neck fractures, one of which 
is the tripod technique (7, 8). 

This technique was initially introduced by Marc D. 
Lipman, involving the implantation of three headless 
compression screws (2-3 mm) orthogonally from the head 
to the neck of the radius, providing axial compression and 
fixation of proximal fragments while maintaining distal 
neck fragments (1, 7, 9). 

The tripod technique is recommended for Mason type 
II and III fractures with three or fewer fragments that 
require surgical intervention. This technique is efficient, 
straightforward, and minimally-invasive, with the 
headless compression screws buried beneath the radial 
head cartilage, preventing interference with the 
radioulnar joint and allowing fixation outside the safe 

zone, as well as providing greater perpendicular 
compression in transverse radial neck fractures (1, 9, 10). 

The tripod technique offers notable advantages, 
including less interference with supination, pronation, 
and rotational movements, as well as lower risk of fixation 
failure and non-union compared to other methods. 
Effective management of radial head and neck fractures is 
essential for improving outcomes and minimizing 
complications, including arthritis, stiffness, and joint 
instability. Considering the limited research available 
regarding the outcomes of the tripod technique, this 
study was conducted to further evaluate the results of 
radial head and neck fracture fixation with this technique in 
patients admitted to Taleghani Hospital in Tehran City, Iran. 
 
Methods 

This case series study involved patients with radial 
head and neck fractures treated using the tripod 
technique at Taleghani Hospital in Tehran City, from 2021 
to 2023. The study protocol received ethical and scientific 
clearance from Research Ethics Committees of Vice-
Chancellor in Research Affairs - Shahid Beheshti University 
of Medical Sciences, Iran (IR.SBMU.RETECH.REC.1404.737), 
and all participants provided written informed consent 
following a comprehensive briefing on the study’s 
rationale, objectives, and intervention methodology. 
Exclusion criteria comprised any history of prior proximal 
radius surgery, pre-existing limitations in elbow motion, 
severe comminuted fractures, multiple fractures, elbow 
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dislocations, or skeletal immaturity. Case ascertainment 
and sample size were based on consecutive enrollment of 
all eligible patients aged over 18 years who presented with 
radial head or neck fractures characterized by a 
displacement exceeding 2 mm and an angulation greater 
than 30 degrees, provided the fracture had occurred 
within the preceding week. Demographic information 
was collected from patients' medical records, surgical 
details were abstracted from operative reports, and 
radiologic findings were evaluated using patient 
radiographs and clinical examinations. 

Surgical fixation was performed on eight patients using 
the Kocher approach combined with the tripod technique. 
In patients with head and neck fractures, the head fragment 
was first fixed by a 2-mm mini-screw, and then fixation of 
the neck fragment was completed using three 2-mm 
headless compression screws (Figure 1). In cases with simple 
neck fracture, tripod fixation was done as fixation method. 
All surgical procedures were performed by a single surgeon 
under regional anesthesia and tourniquet control. Post-
surgery, the patients' arms were immobilized using a splint 
for a duration of two weeks. Following this period, they 
progressively began active motion exercises to aid in 
recovery and restore functionality. 
 

 

 
Figure 1. Pre-operation anteroposterior (AP) (A), pre-operation lateral (B), post-
operation AP (C), and post-operation lateral (D) plain radiographs of a 39-year-old 
man’s left elbow after tripod technique surgery 

 
Functional outcomes and union status on radiographs 

were measured 12 months after surgery. For functional 
assessment, standard criteria for elbow range of motion 
(ROM), pain intensity [Visual Analogue Scale (VAS) score], 
and functional outcomes were assessed using the 
Disabilities of the Arm, Shoulder, and Hand (DASH) score 
(11) and Broberg and Morrey score (12). 

Statistical Analysis: Quantitative data were described 
by median and ranges, whereas percentages were used to 
describe categorical data. Non-parametric Mann-Whitney 
U test was used to determine a significant difference 
between two hands in grip strength. A P-value < 0.05 was 
considered statistically significant. Analysis was 
performed using R software (version 4.4.1). 
 
Results 

Demographic Characteristics: The study involved eight 
patients, comprising seven men and one woman, with a 
median age of 40 years (range: 27-57 years), and there were 
no cases of non-response or loss to follow-up. All patients 
were right-hand dominant; however, the injured hand 
corresponded to the dominant hand in only three cases 
(37.5%). The primary mechanisms of trauma were identified 
as falls from heights and motor vehicle collisions, each 
contributing to three cases (37.5%). Additionally, falls on flat 
surfaces accounted for two cases (25%) (Table 1). 

Type of Fracture: In terms of fracture types, four 
patients presented with radial neck fractures, three 
patients had Mason type III radial head fractures, and one 
patient exhibited a combined Mason type III radial head 
and neck fracture. The median interval between trauma 
and surgery was 4.5 days (range: 2-7 days) (Table 1). 
 

Table 1. Patients' characteristics and clinical parameters 
Patients' characteristics and clinical parameters Cases (n = 8) 

Age (year) [median (range)]   
Gender [n (%)] Men 7 (87.5) 
 Women 1 (12.5) 
Dominant hand [n (%)] Right 8 (100) 
 Left 0 (0) 
Injured hand [n (%)] Right 3 (37.5) 
 Left 5 (62.5) 
Trauma mechanism [n (%)] Falls on flat surfaces 2 (25.0) 
 Falling from height 3 (37.5) 
 Motor vehicle collisions 3 (37.5) 
Fracture type (Mason 
classification) [n (%)] 

Radius neck 4 (50.0) 
Radius head (Mason III) 3 (37.5) 
Radius head and neck 1 (12.5) 

Time between trauma and surgery (day) [median (range)] 4.5 (2-7) 

 
Functional Assessment: ROM assessment showed a 

median supination of 89° (range: 75°-90°), pronation of 
89° (range: 30°-90°), extension lag of -4° (range: -35°-0°), 
and flexion of 139° (range: 130°-142°). 

The median grip strength in the operated hand was 
38.6 kg (range: 24.6-43.4 kg), and in the contralateral hand, 
it was 43.4 kg (range: 26.1-46.1 kg). According to the non-
parametric Mann-Whitney U test, there were no 
statistically significant grip strength differences between 
operated and contralateral hand (P = 0.382). 

The median DASH score was 11 (range: 11-13), indicating 
good postoperative function. The median Broberg and 
Morrey score was 99 (range: 90-100), with excellent results 
reported in 5 patients (62.5%) and good results in 3 
patients (37.5%). The median pain intensity based on the 
VAS score was 0.5 (range: 0-2), indicating very little pain in 
patient post-surgery (Table 2). 
 
Table 2. Post-operative functional outcomes after 12 months 

Functional outcomes Cases (n = 8)[median (range)] 
ROM Supination 89 (75, 90) 

Pronation 89 (30, 90) 
Extension lag -4 (-35, 0) 

Flexion 139 (130, 142) 
Grip strength Operated hand 38.6 (24.6, 43.4) 

Contralateral hand 43.4 (26.1, 46.1) 
DASH score  11 (11, 13) 
Broberg and Morrey score  99 (90, 100) 
VAS  0.5 (0, 2) 

ROM: Range of motion; DASH: Disabilities of the Arm, Shoulder, and Hand; VAS: 
Visual Analogue Scale 

A B 

C D 
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Complications: The only documented complication 
was ulnar hypoesthesia, observed in a 44-year-old male 
patient following a radial neck fracture caused by a fall. No 
complications were observed in the remaining patients. 
 
Discussion 

ORIF using screws for head and neck fractures has 
achieved good results and enabled rigid fixation of radial 
head and neck to the shaft. The screws can be placed 
outside the safe zone for optimal fixation without 
causing any impingement or stiffness owing to well-
buried heads (1, 4, 9). Screw fixation requires smaller 
surgical exposure, and screw head coverage can be easily 
achieved through soft tissue, annular ligament, and 
capsular repair due to low implant prominence (13), 
resulting in less soft tissue irritation and less 
interference with elbow movement. The vascular supply 
to radial head and neck was minimally disturbed (5). The 
results of the present study indicate that the tripod 
technique provides favorable outcomes in treating radial 
head and neck fractures. Improvements in ROM 
(supination, pronation, flexion, extension) and reduced 
pain (VAS score) in the evaluated patients confirm the 
effectiveness of this method. The average Broberg and 
Morrey score of 96.7 and DASH score of 11.4 also indicate 
good postoperative function. 

These findings are consistent with previous studies. 
Lipman et al. also reported that the tripod technique using 
headless compression screws provided excellent 
functional outcomes with fewer complications (1). 

 Similarly, Model et al. demonstrated that this 
technique was an effective and safe method for treating 
radial head and neck fractures. All the patients achieved 
union by 12 weeks after surgery. The average postoperative 
Quick DASH score was 5.9 (range: 0-23). The mean flexion 
was 139°, and the mean extension was -8°. There were no 
major postoperative complications. Five patients had 
minor complications, and no patients required a 
reoperation (9). 

Wu et al. also showed that fixation with headless 
compression screws led to earlier union and fewer 
complications compared to plate fixation. The time to 
bone union was shorter after headless compression screw 
fixation compared to plate fixation. Additionally, 
complication and revision rates were lower in headless 
compression screw fixation than plate fixation. All 
patients achieved bone union after screw fixation, 
compared with 67% after plate fixation (5). 

Duckworth et al. reported that using screw fixation for 
Mason III fractures provided rigid fixation and excellent 
functional outcomes. There were neither arthritic changes 
nor heterotrophic ossification noted on radiographs 
within the follow-up period, and all cases had bony union 
within 3 months of surgery. The average elbow flexion was 
149° (range: 145°-160°), and average fixed flexion was 5.5° 
(range: 3°-10°). Five patients achieved full pronation and 
supination. At the most recent follow-up (range: 12-52 
months), all patients reported no pain, were stable, and 
had no functional limitation. The average Broberg-Morrey 
score was 98.8 (range: 93-100); qualitatively, five fell into 
the excellent group while the remaining patients fell in 
the good group (14). In the present study, only one patient 
experienced ulnar hypoesthesia.   
 
Conclusion 

The tripod technique is a minimally-invasive and 

effective surgical method that offers favorable outcomes 
in treating radial head and neck fractures. 
Improvements in ROM, reduced pain, and good 
postoperative function demonstrate the efficacy of this 
technique. However, the choice of treatment method 
should be based on individual patient characteristics 
and fracture type. Additionally, appropriate timing of 
surgery can help reduce complications. 

It is recommended that in the future, more studies 
with larger sample sizes be conducted to investigate the 
outcome of tripod technique surgery. 
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