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ABSTRACT 

Objective: Study was purposed for assessment of functional outcomes of distal humerus fractures treated with ORIF 

using bi-columnar plating. 

Study Design: Cross-sectional retrospective study. 

Place and Duration of Study: This study was conducted at the Mufti Mehmood Memorial and Teaching Hospital, 

Dera Ismail Khan, Khyber Pakhtunkhwa, Pakistan from March 2020 to March 2022. 

Materials and Methods: We conducted a cross-sectional study of 62 patients who underwent ORIF through bi-

columnar plating for distal humerus fractures. Using Mayo Elbow Performance Score (MEPS) questionnaire, 

functional outcomes of humerus fracture were assessed. 

Results: It was found that 82.25% of the patients were male and 17.74% were females (p<0.05). 53.22% patients 

had a fracture of left humerus and 46.77% had a fracture of the right humerus (p<0.05). 91.93 percent of patients 

had closed fractures, while 8.07 percent had open fractures (p<0.05). We discovered that 51.61% of patients 

received an outstanding score on MEPS standard scoring scale, whereby 33.87% were ranked Good, 11.29 percent 

were fair and only 3.22% of them were ranked as poor. This suggested that majority of patients with distal humerus 

fractures had favorable outcomes on MEPS standard scoring system.  

Conclusion: In the majority of patients, functional outcomes following ORIF through bi-columnar plating are good 

to outstanding. To confirm our findings, however, additional research with larger sample size and unmitigated 

follow-up periods is required. 
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INTRODUCTION 

Fractures of distal humerus are complicated injuries 
that can cause significant functional impairment and 
disability 1-2. These fractures typically results owing to 
high-energy trauma from falls, vehicle accidents, or 
sports-related hurts.3  
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Distal humerus fractures are uncommon, accounting for 

2% of entire fractures, and can be difficult to treat.4-5 

Approximately 30% of such fractures and 2% of all 

adult fractures are distal humerus fractures, which pose 

significant management challenges for complex 

morphology of elbow joint, presence of neurovascular 

system in the area, and limited soft tissue. Primary 

treatment goal for these fractures is to maintain elbow 

stability and guarantee adequate functional range of 

motion (ROM); therefore, evaluation of ability of 

fracture repair is essential to generate a stable joint with 

adequate mobility.5  

Several systems are used to classify distal humerus 

fractures, including the extensively used AO/OTA 

classification system. One the basis of fracture line 

location, this system classifies distal humerus fractures 

as type A, B, C. Type A fracture engross supracondylar 

region, type B has condylar region, and C fractures 

involve both regions.6 

These fractures are treated based on various variables, 

including fracture type, patient's age and his health, and 

presence of associated injuries.7 For certain stable 
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fractures, nonsurgical treatment, such as immobilization 

with a cast or splint, may be appropriate. However, 

most often the distal humerus fractures necessitate 

surgical intervention for optimal outcomes.8-9 ORIF is 

most frequently used surgical procedure for treating 

distal humerus fractures.10 ORIF entails creating an 

incision at fracture site, reducing fracture fragments, 

and stabilizing them with plates, screws, or other 

fixation devices. Bi-columnar plating entails the 

placement of two plates on either side of medial or 

lateral columns of humerus. This technique provides 

stability and permits early mobilization, which may 

result in enhanced functional outcomes.11 

These fractures can result in impediments such as 

malunion, nonunion, rigidity, nerve injury, infection, 

and implant failure. Appropriate surgical technique, 

meticulous patient selection, and postoperative 

rehabilitation can reduce the risk of complications.12-13 

The functional prognosis of distal humerus fractures 

depends on several factors, including fracture's severity, 

patient's age and his health status, and timing and 

quality of surgical intervention.14 Early surgical 

intervention and anatomic reduction of fracture 

fragments are typically associated with improved 

functional outcomes. ORIF through bi-columnar plating 

is a common surgical technique employed for treating 

distal humerus fractures.5,15 Bi-columnar plating 

technique provides stability and permits early 

mobilization, which may result in enhanced functional 

outcomes.16-17 

Several researchers reported that bi-columnar plating 

had good to outstanding outcome for managing distal 

humerus fractures. However, majority of these studies 

have inadequate sample sizes and brief durations of 

follow-up. This investigation was conducted for 

evaluation of functional outcomes of distal humerus 

fractures treated with ORIF through bicolumnar plating. 

MATERIALS AND METHODS 

We conducted cross-sectional study of 62 patients who 

underwent ORIF with bi-columnar plating for distal 

humerus fractures at Mufti Mehmood Memorial and 

Teaching Hospital, Dera Ismail Khan, Khyber 

Pakhtunkhwa, Pakistan. Age, gender, injury 

mechanism, fracture classification according to 

AO/ISSF criteria and according to AO/ISSF criteria for 

each patient was recorded.   

The following were the inclusion criteria: (1) From 

18-65 years, (2) closed or open distal humerus 

fractures, (3) bicolumnar plating treatment, and (4) a 

minimum 12-month follow-up period (5) all genders. 

The following were the exclusion criteria: (1) age < 18 

years; (2) pathologic fractures; (3) periprosthetic 

fractures; (4) comminuted fractures necessitating 

alternative fixation methods; and (5) inadequate follow-

up; and (6) patients with additional fractures on the 

same limb. (7) Type II/III Gustilo-Anderson fractures 

(8) preexisting deformities (9).  

The clinical evaluation consisted of measuring ROM of 

elbow utilizing goniometer, with first post-operative 

assessment occurring at 6 weeks and subsequent 

appointments occurring every 4-8 weeks until fracture 

consolidation was achieved. To make sure the patients 

were healthy enough for anesthesia and surgery, 

preparatory exams were performed before to the 

procedure. Prior to surgery, intravenous injections of 

cephalosporin antibiotics were given to all patients. The 

posterior Campbell's method was used to locate and 

protect the ulnar nerve when the patients were lying on 

their right or left side. The fracture was exposed using a 

triceps muscular tongue, and it was subsequently 

reduced and treated using parallel plates that had 

already been moulded to it. A drain was used to help 

close the wound. Postoperative antibiotics 

(cephalosporin) and drains were removed post 48 hours. 

One to two days after surgery, patients were urged to 

start moving about. After three to four days, passive 

range of motion with support was advised, and after 

three weeks, active mobility.18 

Two weeks after surgery, patients were requested to 

come in to the OPD for wound inspection and stitch 

removal. Four weeks, three months, and six months 

later, there were three more follow-up sessions planned. 

During the six-month follow-up visit, the Mayo elbow 

performance score variables were noted, and the overall 

score was computed and graded in accordance with the 

operational definitions. 

A standardized grading system called MEPS was 

employed to appraise the functional results of elbow 

surgery. Higher results on the MEPS, which is graded 

out of 100, indicate stronger elbow function.19 The 

MEPS's components are: 

1. Pain (45 points) 

2. Performance (20 points) 

3. Motion range (10 pts) 

4. Consistency (10 points) 

5. Moving the elbow (5 points) 

6. Patient satisfaction (10 points) 

Their sums constitute MEPS score for a patient. It can 

be divided into the following four groups:  

In order to evaluate the results of different elbow 

procedures, such as fracture fixation, arthroplasty, and 

ligament repair, the MEPS is frequently employed in 

clinical practice and research.  

All patients provided informed written consent prior to 

surgery, including for research inclusion and 

institutional ethical approval was collected.  

Qualitative data were described in terms of frequency 

and percentages, and categorical data were analyzed 

using One-way ANOVA analysis using IBM SPSS 

version 21.0 software. 
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RESULTS 

We conducted study on 62 patients affected with distal 

humerus fracture. Demographic variables and their 

frequency distributions for a cohort of patients with a 

humerus fracture were noted and statistically analyzed. 

Age of patients showed that 51.61% patients had ages 

of 18 and 30, 27.41% had 31 and 50, and 20.96% 51 

and 65 years. F-value is 66.888 and p-value is 0.00001, 

which indicating a significant difference in age 

(p<0.05) between the categories. 82.25% of the patients 

were male and 17.74% were females (p<0.05). 12.90% 

patients were underweight, 24.19% were of normal 

weight, and 62.90% were overweight (p<0.05). 53.22 

percent of the patients had a fracture of the left humerus 

and 46.77 percent had a fracture of the right humerus 

(p<0.05). 91.93 percent of patients had closed fractures, 

while 8.07 percent had open fractures (p<0.05). This 

table summarized the demographic characteristics of 

patients with humerus fractures and suggested that there 

was significant difference between the groups being 

compared for each variable (Table 1).  

Table 2 depicted the nature of these fractures in 

patients. Number of patients (n) and frequency (%) for 

each mode of injury, as well as the F-value and p-value, 

were reported. It indicated that falls were the leading 

cause such fractures, accounting for 59.67% of cases 

(p<0.05). Direct trauma caused 17.74% incidences in 

the general population, making it the second most 

prevalent cause of injury. 14.51 % of patients sustained 

distal humerus fractures as a result of road incidents. 

Sport-related injuries accounted for only 3.22 percent of 

distal humerus fractures. The remaining 3.22 percent of 

patients had distal humerus fractures due to unspecified 

causes (p<0.05). 

Functional outcome of patients were assessed through 

MEPS system, whereby 51.61% of patients received an 

outstanding score on MEPS standard scoring scale, 

which ranged from 90 to 100. The F-value of 135.03 

and p-value of 0.000 These fractures are typically 

caused by high-energy trauma, such as falls from great 

heights, car accidents, or sports-related injuries 0001. 

33.87% of patients received Good score, 11.29 percent 

patients received fair score ranging from 60 to 74, and 

only 3.22% of them received a score below 60, ranked 

as poor (Table 3). The F- and p-values for table 

indicated that frequency of excellent scores was 

substantially higher than other scoring categories. This 

suggested that majority of patients with distal humerus 

fractures had favorable outcomes on MEPS standard 

scoring system. At the second, third, and 4th week, six-

month, and one-year follow-up visits, patients' 

functional outcome was analyzed through MEPS. We 

discovered that functional outcome improved over time 

from poor to good to outstanding; however, at the end 

of one year, only three cases had poor outcome and four 

patients had fair outcome. Figure 1 displayed that the 

remaining patients demonstrated good (20 patients) and 

outstanding (35 patients) domains (Figure No. 1.).  

However, certain complications were also recorded in 

patients with poor and fair categories i.e. wound 

infections (11%), implant failure (27%), loss of range 

of motion (35%), nerve injury (9%), non-union (7%) 

and mal-union (11%), respectively (Figure No. 2).  

 
Figure No. 1: Assessment of patients’ functional 

outcome using MEPS at follow-up visits (n= number 

of patients). 

 
Figure No. 2: Complications associated with 

functional outcome of distal humerus fractures 

treated with ORIF  

Table No. 1: Demographic data of study patients  

S. 

No 

Demographic 

variable 

P
a

ti
en

ts
 

(n
) 

F
re

q
u

en
cy

 

(%
) 

F
-v

a
lu

e 

p
-v

a
lu

e 

1 Age (years)  

18-30 

31-50 

51-65 

 

32 

17 

13 

 

51.61 

27.41 

20.96 

 

 

66.888 

 

 

0.00001* 

2 Gender (n) 

Male  

Female  

Other 

 

51 

11 

0 

 

82.25 

17.74 

0.0 

 

 

800.0 

 

 

0.00001* 

3 BMI (kg/m2) 

Underweight  

Normal  

Overweight  

 

08 

15 

39 

 

12.90 

24.19 

62.90 

 

 

317.2 

 

 

0.00001* 

4 Side     
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involvement 

(n) 

Left  

Right  

33 

29 

53.22 

46.77 

6.4 0.03526* 

5 Fracture type 

(n) 

Open 

Closed  

 

57 

05 

 

91.93 

8.07 

 

1802.66 

 

0.00001* 

*indicated that the value is significant (p<0.05) 

Table No. 2: Mode of injuries of distal humerus 

fractures. 

S. 

No 
Mode of injury 

N
u

m
b

er
 o

f 

p
a

ti
en

ts
 (

n
) 

F
re

q
u

en
cy

 

(%
) 

F
-v

a
lu

e 

p
-v

a
lu

e 

1 Fall  37 59.67 

1
6

0
.5

3
8
 

0
.0

0
0
0

1
*
 

2 Direct trauma  11 17.74 

3 Road accidents  09 14.51 

4 Sport injuries  02 3.22 

5 Others  02 3.22 

*indicated that value is significant (p<0.05) 

Table No. 3: Assessment of patients using MEPS 

standard scoring system 

S.

# 

M
E

P
S

 

S
co

re
 

S
ta

n
d

a
rd

 

sc
o

re
 

N
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m
b

er
 o

f 

p
a

ti
en

ts
 (

n
) 

F
re

q
u

en
cy

 

(%
) 

F
-v

a
lu

e 

p
-v

a
lu

e 

1 Excellent 90-100 32 51.61 

1
3

5
.0

3
 

0
.0

0
0
0

1
*
 

2 Good 75-89 21 33.87 
3 Fair  60-74 7 11.29 
4 Poor  <60 2 3.22 
5 Excellent 90-100 32 51.61 

*indicated that value is significant (p<0.05) 

DISCUSSION 

Our findings indicated that falls were the leading cause 

of distal humerus fractures in patients, subsequently 

direct trauma, road incidents and sport-related injuries. 

Functional outcome of patients were assessed through 

MEPS system, whereby 51.61% of patients received an 

outstanding score on MEPS standard scoring scale, 

which ranged from 90 to 100. Preponderance of 

patients with distal humerus fractures had favorable 

outcomes on MEPS standard scoring system and 

functional outcome improved over time from poor to 

good to excellent. However, certain complications were 

also recorded in patients i.e. wound infections (11%), 

implant failure (27%), loss of range of motion (35%), 

nerve injury (9%), non-union (7%) and mal-union 

(11%), respectively.  

A similar nature study was conducted in Banglore and 

reported that mean of 39.68 years. 11 (36.7%) of the 

fractures occurred on the right humerus, while 19 

(63.3%) occurred on the left humerus. Every patient 

underwent trans olecranon osteotomy and bicolumn 

locking compression devices to stabilize fractures. In 

last follow-up, elbow flexion of majority of patients 

was excellent, with an average arc of 117.33o, mean 

extension deficit of 8.67o, mean pronation of 70.83o, 

and mean supination of 70.83o, concluding that bi-

columnar locking compression plates offered secure 

fixation for humerus fractures. Due to its increased 

stability, the device facilitated early mobilization, even 

in cases of comminuted fractures.20 ORIF with 

bicolumn locking compression plates is treatment of 

choice for AO type 3 C humerus fractures. Nonetheless, 

optimal placement of two surfaces in relation to one 

another is subject of debate. Three studies compared 

these two approaches, whereby Jacobson and 

colleagues concluded that orthogonal plating gave 

structure with superior stability, whereas Schemitsch 

and Self concluded that parallel plating was more 

effective.  

Our findings were consistent with research performed 

at Shaikh Zayed Hospital Lahore, revealing that within 

a week of initial injury, 72 cases of distal humerus 

fractures in participants were managed. The results 

revealed that 56.94% study patients had an outstanding 

outcome, 21 (29.17%) had a good outcome, 6 (8.33%) 

had an acceptable outcome, and 4 (5.56%) had a poor 

outcome. It was concluded that use of pre-contoured 

parallel plates for treating bi-columnar type C fractures 

of the distal humerus in adults yielded an outstanding 

clinical outcome.19 At the end of follow-up, MEPS was 

excellent in 35 patients, good in 8 patients, average in 5 

patients, and poor in 1 patient. Low scored individuals 

suffered from severe stiffness and had complicatedness 

conducting every day activities.21 

CONCLUSION 

Distal humerus fractures are complex injuries, 

necessitating proper management for optimal outcomes. 

Good to excellent functional outcomes were observed 

in majority of patients following ORIF through bi-

columnar plating for treating these fractures. To 

minimize risk of complications and obtain the best 

possible outcome, however, careful patient selection, an 

appropriate surgical technique, and postoperative 

rehabilitation are essential. To confirm our findings, 

however, additional research with larger sample sizes 

and extended follow-up periods is required. 
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