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ABSTRACT 
Background: The present study was conducted for comparing the efficacy oftwo different double plating methods for 
intraarticular distal humerus fractures. Materials & methods: 40patients were randomly assigned to 2 groups based on plate 
positions. 20 patients were treated using 2 orthogonal plates: 1 placed along the medial supracondylar ridge and another 
placed posterolaterally, with the plates approximately perpendicular to each other (group 1). Remaining 20 patients received 

pre-contoured anatomical plates along each supracondylar ridge approximately parallel to each other (group 2). Results were 
subjected to radiological and clinical evaluations, and internal fixation status for the 2 groups was compared. Clinical 
evaluations consisted of recording the incidences of complications and determining Mayo elbow performance scores 
(MEPS). The outcome was evaluated and compared. Results: Mean postoperative range of extension among patients of 
group 1 and group 2 was 12.6º and 10.7º respectively. Mean postoperative MEPS among patients of group 1 and group 2 was 
92.7 and 95.3. Although non-significant, slightly better results were obtained among patients of group 2. Mean union time 
among patients of group 1 and group 2 was 6.8 months and 6.1 months respectively. Non-union was seen among 1 patient of 
group 1. Conclusion: A parallel plating methodappears to better provide rigid fixation that is adequatefor obtaining bone 

union. However, no significantdifferences were observed in terms of clinicaloutcomes and complication rates. 
Key words: Double plating, Distal Humerus, Intraarticular   
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INTRODUCTION 

Fractures of the distal humerus in the adult comprise 2 

% of all fractures and approximately 30 % of all 

humeral fractures, with an incidence of 5.7/100000 

per year, the fracture patterns being mainly distributed 
bimodally, differentiating between young male (high 

energy trauma) and elderly female patients 

(osteoporotic fractures). Thus, due to an increasingly 

older population and the continuing motorisation of 

the developing world, it is estimated that the incidence 

of fractures of the distal humerus will grow similar to 

the ones of the distal radius, hip, and spine.1, 2 

Formerly, they were seen in young males following 

high energy trauma, but the last few decades have 

seen an increase in elderly females resulting from 

relatively low energy trauma. Palvenen et alnoted a 

steady increase in these injuries in this patient 
population between 1970 and 1998. The same group 

then noted a subsequent decline from 1998 to 2014, 

the reasons for which were unclear but likely were 

related to better functional ability of older women, as 

well as false prevention measures.Distal humeral 

fractures in osteoporotic bone are particularly 

problematic due to the propensity for intraarticular 

comminution, poor bone stock for solid fixation as 
well as limited space for fixation devices. Results of 

internal fixation, although improved, are not without 

complications. Indeed total elbow arthroplasty as 

primary treatment is gaining popularity in selected 

patients.3, 4 

Open reduction internal fixation still being considered 

the gold standard for treatment of distal humerus 

fractures, parallel and perpendicular plating have been 

showing similar clinical results.The introduction of 

locking compression plates improved the outcome of 

internal fixation in distal humerus fractures 

significantly, especially in patients with minor bone 
quality. In the early 1980s, total elbow arthroplasty 

(TEA) has been established successfully as a therapy 

option for patients suffering primarily from non-union 
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after open reduction internal fixation (ORIF) and post-

traumatic osteoarthritis. In the following decades, the 

indication for TEA has widened.5, 6 Hence; the present 

study was conducted for comparing the efficacy of 

two different double plating methods for intraarticular 
distal humerus fractures. 

 

MATERIALS & METHODS 

The present study was conducted for comparing the 

efficacy of two different double plating methods for 

intraarticular distal humerus fractures. 40 consecutive 

patients with a fracture of the intraarticular distal 

humerus underwent dual plating fixation. All the 

patients were followed for a minimum of two years. 

All the patients were randomly assigned to 2 groups 

based on plate positions. 20 patients were treated 

using 2 orthogonal plates: 1 placed along the medial 
supracondylar ridge and another placed 

posterolaterally, with the plates approximately 

perpendicular to each other (group 1). Remaining 20 

patients received pre-contoured anatomical plates 

along each supracondylar ridge approximately parallel 

to each other (group 2). All plates used in this study 

were made of titanium. All surgeries were performed 

within 5 days of injury. All 40 patients included in this 

study followed the same postoperative rehabilitation 

protocol. Passive and active assisted range of elbow 

motion exercises commenced at 3 days 

postoperatively. Results were subjected to radiological 

and clinical evaluations, and internal fixation status 

for the 2 groups was compared. Clinical evaluations 

consisted of recording the incidences of complications 

and determining Mayo elbow performance scores 
(MEPS). The outcome was evaluated and compared. 

All the results were analyzed by SPSS software. Chi- 

square test and Mann Whitney U test were used for 

assessment of level of significance. P- value of less 

than 0.05 was taken as significant. 

 

RESULTS 

Mean age of the patients of group 1 and group 2 was 

49.2 and 51.7 years respectively. Majority of patients 

of both the study groups were males. Mean 

postoperative range of motion among patients of 

group 1 and group 2 was 108.3º and 111.7º 
respectively.Mean postoperative range of flexion 

among patients of group 1 and group 2 was 118.2º and 

120.6º respectively.Mean postoperative range of 

extension among patients of group 1 and group 2 was 

12.6º and 10.7º respectively. Mean postoperative 

MEPS among patients of group 1 and group 2 was 

92.7 and 95.3. although non-significant, slightly better 

results were obtained among patients of group 2. 

Mean union time among patients of group 1 and group 

2 was 6.8 months and 6.1 months respectively. Non-

union was seen among 1 patient of group 1. 
 

Table 1: Comparison of two different plating methods 

Plating methods Group 1 Group 2 p- value 

Mean range of motion 108.3 111.7 0.326 

Mean range of flexion 118.2 120.6 0.771 

Mean range of extension 12.6 10.7 0.622 

Mean MEPS 92.7 95.3 0.829 

 

Table 2: Comparison of union time 

Union time Group 1 Group 2 p- value 

Mean (months) 6.8 6.1 0.541 

SD 1.3 1.8 

 

Table 3: Incidence of non-union 

Non-union Group 1 Group 2 p- value 

Number 1 0 - 

Percentage 5 0 

 

DISCUSSION 

Distal humerus intercondylar fractures are intra-

articular comminuted fractures of the elbow 

thatinvolve soft tissue injury. These types of fractures 

are relatively rare (<2%) and are difficultto treat due 

to their epiphyseal location. Complete fractures result 

from impaction of theproximal ulnaonto the articular 
part (trochlea, capitellum) of the distal humerus, and 

can occurwith the elbow flexed or extended. Due to 

the fact these fractures are fairly rare, a 

specificmanagement scheme is challenging to 

devise.7, 8Treatment consists of assessing the 

mechanism of the injury, defining the 

diagnosticmodalities, and developing a clinical 

approach which will allow for recovery of full 

mobilityofthe elbow.Any approach should aim at 

mobilizing the elbow joint to avoid stiffening 

andheterotopic ossification.Immobilization is only 

feasible in situations in which the fracturesare non-

displaced or as temporary treatment under specific 

circumstances. Normal functioncan be difficult to 
restore if the joint is deformed due to malunion and/or 

stiffened by capsularand ligament contractures or 

heterotopic ossifications.9- 11Hence; the present study 

was conducted for comparing the efficacy of two 

different double plating methods for intraarticular 

distal humerus fractures. 
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Mean age of the patients of group 1 and group 2 was 

49.2 and 51.7 years respectively. Majority of patients 

of both the study groups were males. Mean 

postoperative range of motion among patients of 

group 1 and group 2 was 108.3º and 111.7º 
respectively.Mean postoperative range of flexion 

among patients of group 1 and group 2 was 118.2º and 

120.6º respectively.Mean postoperative range of 

extension among patients of group 1 and group 2 was 

12.6º and 10.7º respectively. Jacobson SR et al 

assessed the bending and torsional stiffness of five 

commonly used multiple plate constructs. Plates were 

applied in three positions: medially, along the medial 

supracondylar column; laterally, along the lateral 

supracondylar column; or posterolaterally, extending 

distally to the capitellum. Each specimen was 

randomly assigned to one of five construct groups. All 
plated specimens were stiffer in the frontal plane as 

compared with the sagittal plane and, when compared 

with intact specimens, showed a disproportionate 

decrease in sagittal plane stiffness. Constructs 1 and 5 

had significantly greater relative bending stiffness in 

the sagittal plane than constructs 3 and 4. Construct 4 

had the lowest relative bending stiffness in the frontal 

plane. This reached statistical significance when 

compared with constructs 2 and 5. There was no 

significant difference in the torsional stiffness of the 

five constructs. They concluded that the multiple plate 
constructs offered significantly less bending stiffness 

than the intact specimens, with a particular deficiency 

in the sagittal plane.12 

Mean postoperative MEPS among patients of group 1 

and group 2 was 92.7 and 95.3. although non-

significant, slightly better results were obtained 

among patients of group 2. In another study conducted 

by Shin et al, authors compared clinical outcomes in 

patients with intraarticular distal humerus fractures 

treated using 2 different double plating 

methods.Seventeen patients were treated by 

perpendicular plating (group I) and 18 by parallel 
plating (group II) methods. Eleven patients in group I 

recovered full arc of flexion and 13 patients in group 

II achieved full arc of flexion. All patients obtained 

bone union, except 2 patients in group I. Nonunion in 

these patients developed in the supracondylar area. 

Complications developed in 6 patients in group I and 

in 8 in group II. No significant differences were found 

between the clinical outcomes of the 2o plating 

methods.Although more patients failed to achieve 

bony union in the perpendicular plating group, both 

parallel and orthogonal plates positioning can provide 
adequate stability and anatomic reconstruction of the 

distal humerus fractures.13 

Mean union time among patients of group 1 and group 

2 was 6.8 months and 6.1 months respectively. Non-

union was seen among 1 patient of group 1.In another 

previous study conducted by Lee et al, authors 

compared the clinical and radiographic outcomes in 

patients with distal humerus fractures who were 

treated with orthogonal and parallel plating methods 

using precontoured distal humerus plates. Sixty-seven 

patients with a mean age of 55.4 years (range 22–90 

years) were included in this prospective study. The 

subjects were randomly assigned to receive 1 of 2 

treatments: orthogonal or parallel plating. The 
following results were assessed: operating time, time 

to fracture union, presence of a step or gap at the 

articular margin, varus–valgus angulation, functional 

recovery, and complications. No intergroup 

differences were observed based on radiological and 

clinical results between the groups. No significant 

differences were found between the orthogonal and 

parallel plating methods in terms of clinical outcomes 

or complication rates.14 

 

CONCLUSION 

A parallel plating methodappears to better provide 
rigid fixation that is adequatefor obtaining bone 

union. However, no significantdifferences were 

observed in terms of clinicaloutcomes and 

complication rates. 

 

REFERENCES  
1. Jupiter JB, Mehne DK. Fractures of the distal 

humerus. Orthopedics. 1992;15(7):825–33.  

2. Palvanen M, Niemi S, Parkkari J, Kannus P. 
Osteoporotic fractures of the distal humerus in 

elderly women. Ann Intern Med. 2003;139(3):W61. 
3. Palvanen M., Kannus P., Niemi S., Parkkari J. 

Secular trends in distal humeral fractures of elderly 
women: nationwide statistics in Finland between 

1970 and 2007. Bone. 2010;46(5):1355–1358.  
4. Kannus P., Niemi S., Sievänen H., Parkkari J. 

Continuous decline in incidence of distal humeral 
fracture of older women in Finland. Aging Clin. 

Exp. Res. 2016;29(3):1–5. 
5. Palvanen M, Kannus P, Niemi S, Parkkari J. Secular 

trends in the osteoporotic fractures of the distal 
humerus in elderly women. Eur J Epidemiol. 

1998;14(2):159–64.  
6. Rose SH, Melton LJ, Morrey BF, Ilstrup DM, Riggs 

BL. Epidemiologic features of humeral fractures. 
Clin OrthopRelat Res. 1982;168:24–30 

7. Anglen J. Distal humerus fractures. J Am 
AcadOrthop Surg. 2005;13(5):291–7.  

8. Egol K, Koval K, Zuckerman J. Handbook of 
fractures. Philadelphia: Lippincott Williams & 

Wilkins; 2010.  
9. Maraka S, Kennel KA. Bisphosphonates for the 

prevention and treatment of osteoporosis. BMJ. 
2015;351:h3783. 

10. Ng AJH, Yue B, Joseph S, Richardson M. 
Delayed/non-union of upper limb fractures with 

bisphosphonates: systematic review and 

recommendations. ANZ J Surg. 2014;84(4):218–24.  
11. Watson JT, Nicolaou DA. Orthobiologics in the 

Augmentation of Osteoporotic Fractures. 
CurrOsteoporos Rep. 2014;13(1):22–9.  

12. Jacobson SR, Glisson RR, Urbaniak JR. 
Comparison of distal humerus fracture fixation: a 

biomechanical study. J South Orthop Assoc. 1997 
Winter;6(4):241-9 



International Journal of Life Sciences Biotechnology and Pharma Research Vol. 11, No. 2, Apr- June 2022             Online ISSN: 2250-3137  

                                                                                                                                                                                         Print ISSN: 2977-0122 

33 
©2022Int. J. Life Sci. Biotechnol. Pharma. Res. 

13. Lee, S. K., Kim, K. J., Park, K. H., & Choy, W. S. 
(2013). A comparison between orthogonal and 

parallel plating methods for distal humerus 

fractures: a prospective randomized trial. European 
Journal of Orthopaedic Surgery & Traumatology, 

24(7), 1123–1131. 

 


