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ABSTRACT 
 

INTRODUCTION: The dual plate osteosynthesis technique for fixation of inter-condylar distal humerus 
fracture is now considered an accepted treatment modality. It provides a rigid fixation of fracture  
fragments to enable early post-operative mobilization for good outcome. 
OBJECTIVE: The purpose of study is to assess the morbidity and clinico-radiological outcome of the 
dual plating osteosynthesis technique used for fixation of inter-condylar distal humerus fractures (DHF) 
via trans-olecranon approach 
METHODOLOGY: This perspective cross sectional study was carried at Department of Orthopaedic  
Surgery, Dow Medical College / Civil Hospital Karachi from June 2014 to March 2016. A total of 21adult 
patients with comminuted inter-condylar fracture of the distal humerus operated with dual plating  
osteosynthesis technique via trans-olecranon approach were evaluated clinically and radiologically for 
functional outcome based on Jupiter criteria including alignment and fracture union after a mean  
follow-up of 8 months. Post surgical complications were noted. Fractures were classified according to 
Muller et al (AO). Patients with polytrauma, pathological fracture, open fracture and a fracture more than 
2 week old were excluded from the study. 
RESULTS: Out of the 21 patients, 38% were female and 62% were male. 52.3% had left elbow while 47.6% 
had right elbow involvement. The mean age was 31 years (range 20 - 50 years). Mean time between  
injury and internal fixation was 4.8 days. The mean follow-up period was 8 months. As per AO classifica-
tion, 10 cases were C1, 7 cases C2 while 4 cases were in C3. The most common cause of fracture was 
road traffic accident in 13 cases. All fractures achieved anatomical restoration of articular surface and 
were united in average 14.6 weeks. The clinical results were evaluated for functional outcome based on 
Jupiter criteria. According to that criterion, satisfactory results were obtained in all patients. We had no 
instance of postoperative deep infection and neurological complications, only Backing of olecranon  
K-wires were noted in 5 patients (23.8%). 
CONCLUSIONS: We conclude that dual plate osteosynthesis technique is an effective procedure for  
fixation of inter-condylar distal humerus fracture, achieves rigid fixation and hence, early mobilization. 
Additionally use of olecranon osteotomy offers best fracture exposure of distal humerus. Complications 
were minimal and healing satisfactory.  

KEYWORDS: Trans-olecranon approach, dual plate osteosynthesis, inter - condylar distal humerus  

fracture  

INTRODUCTION 

Inter-condylar distal humerus fractures (DHF) in adult 
is one of the most problematic fracture that requires 
not only accurate reduction of the articular surface and 
restoration of fracture anatomy of the distal humerus 
but also require a rigid fixation of the fracture  
fragments to enable early postoperative mobilization1-5 

A number of techniques have been used to treat such 
inter-condylar DHF in adult; all of them, fixation with 
dual plating through posterior approach with an  
olecranon osteotomy is now considered an accepted 
treatment modality1-3,6-9. Recently several authors 
have pointed out the importance of surgical approach, 
rigid fixation and early elbow mobilization for good 
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outcome1-14. This method of fixation provides rigid 
fixation; while use of posterior approach with  
olecranon osteotomy minimize the risk of triceps injury 
thus allowing early post-operative rehabilitation. 
The current study was carried out to assess the  
morbidity and clinico-radiological outcome of the dual 
plating osteosynthesis technique used for fixation of 
intercondylar DHF via transolecranon approach. 

MATERIAL AND METHODS 

This prospective, cross-sectional study was conducted 
at department of Orthopaedic Surgery, Dow Medical 
College / Civil Hospital, Karachi from June 2014 to 
March 2016. In this study a total of 21 consecutive 
patients operated via trans-olecranon approach for 
comminuted inter-condylar fracture of the distal  
humerus with dual plating osteosynthesis technique 
were enrolled for outcome assessment. Patients with 
polytrauma, pathological fracture, open fracture and a 
fracture more than 2 week old were excluded from the 
study. 
Fractures were classified according to Muller et al 
(AO). Radiographs of injured elbow (anteroposterior 
and lateral view) were taken to evaluated fracture and 
CT Scan-3D of elbow (in the presence of metaphyseal 
and articular comminution). 

Sample technique 

Non-probability – purposive sampling technique was 
used to select 21 patients, who sustained  
inter-condylar fracture of the distal humerus requiring 
surgery. 

SAMPLE SIZE CALCULATION 

Determination of sample size was based on an  
epidemiological study in the bone and joint journal, 
where distal humeral fractures accounted for 2% of 
total adult fractures26,27. Supracondylar / intercondylar 
distal humerus fractures are even less common,  
having only a 0.3% - 1% incidence26,27.. 
Using Fishers’ formula 
n = Z2 PQ / D2 
Where 
n is the estimated sample size. 
Z2 is the score of confidence interval at 95% and is 
1.962. 
P is the prevalence in this case at 1% and Q is 1 – P. 
D2 is the degree of error which is 0.052 
Therefore 
n =1.962 x 0.01 (1 – 0.01) / 0.052 
n = 16 patients 

DATA COLLECTION AND STATISTICAL ANALYSIS 

Data collected over a predesigned data collection 
sheets and analyzed using SPSS version 19 and  
presented in form of tables and graphs. 

Surgical procedure & post-operative management 

After detailed counseling and before surgery a written 
consent was taken. Preoperative antibiotic prophylaxis 
was given, one hour before surgery. Surgery was 
done under general anesthesia with patient in the  
lateral position. After placement of upper arm  
pneumatic tourniquet and draping, a longitudinal  
dorsal incision was given with radial deviation to the 
olecranon tip in all the patients. The ulnar nerve was 
isolated and protected to prevent iatrogenic damage. 
Due to difficulty in reposition of osteotomy accurately, 
the proximal ulna was predrilled with two parallel 1.8 
mm K-wire. The transverse olecranon osteotomy was 
made by using a thin oscillating saw about 2  
centimeters distal to the olecranon tip. The olecranon 
fragment along with the triceps muscle was elevated 
off the posterior surface of humerus to expose the 
fracture fragments. 
The first step was to reduce and fix the articular  
surface and both medial and lateral condyles together 
with a partially threaded cancellous screw. The 2nd 
step was to anatomically reduce and fix the condyles 
to the humeral shaft with bicolumnar/medial and  
lateral plates to ensure rigid and stable fixation. On 
completion of humeral fixation, the olecranon was 
fixed back with two parallel K-wires along with tension 
band wire. The parallel K-wires were passed through 
same predrilled hole. The tourniquet was deflated and 
homeostasis achieved. Wound was properly closed by 
layers over a negative suction drain. Postoperatively, 
backslab was given only when the bone quality was 
poor and fixation of fracture was questionable. 

Rehabilitation protocol and outcome assessment: 

All patients had received intravenous broad spectrum 
antibiotics for 2 days, followed by oral antibiotic for 
further 5 days to prevent infection. The patients were 
discharges on the 3rdto 4th post-op day and ask to re-
turn on day 14 for removal of stitches. The passive 
and active assisted elbow range of motion exercises 
as pain permitted was started in patients with good 
bone quality and rigid fixation usually on the 2nd or 3rd 
postoperative day. The patients were allowed to carry 
weight only after radiological evidence of union.  
Patients were followed every 4 weeks interval. At each 
visit, patients were evaluated clinically for functional 
outcome based on Jupiter criteria16 and radiologically 
for reduction, alignment and fracture union. Union was 
defined as the presence of bridging callus or the  
disappearance of the fracture line on three of four  
cortices seen on two radiographic views. Post surgical 
complications were also noted (ie, wound infection, 
nerve palsy, nonunion of fractures and osteotomy, 
prominent K-wires and implant failure).  
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RESULTS 

Out of the 21 analyzed patients, 8(38%) were female 
and 13(62%) were male. 11 (52.3%) had left elbow 
while 10 (47.6%) had right elbow involvement.  
Average age was 31 years (Range 20 - 50 years). 
Mean time between injury and internal fixation was 4.8 
days (Range 0–14 days), which was mostly due to 
delay in reporting to the hospital. The mean follow-up 
period was 8 months (Range 6 to 13 months). As per 
AO classification, 10 cases were C1, 7 cases C2 while 
4 cases were in C3. The most common mode of  
fracture was traffic accident in 13, followed by fall in 7 
and direct trauma in 1. 
Out of 21 bicolumnar fracture, 8 fractures were fixed 
by 1/3 semitubular plate medially and small fragment 
dynamic compression plate on the lateral side while 
13 fractures were fixed by precontoured anatomical 
locking plates. We had not done a comparison, but in 
term of fixation, precontoured anatomical LCP is found 
as an implant of choice especially in humerus with 
decreased bone mineral quality or in the presence of 
a metaphyseal comminution. However, in term of 
costs, precontoured anatomical LCP was found to be 
over seven times more expensive than the  
conventional plates. 
All fractures achieved anatomical restoration of  
articular surface in the early postoperative radiograph 
and were united in average 14.6 weeks (Range 10-28 
weeks). Non-union of humerus was not noted. The 
clinical results were evaluated for functional outcome 
based on Jupiter criteria9 (Table No. 1). These criteria 
consist of range of elbow motion (ROM) and  
subjective findings.  
According to the range of motion, the results were 
labeled to be excellent in 12 (57%), good in 7 (33%) 
and fair in 2(9.5%).When the results were graded  
according to the subjective findings, the results were 
labeled to be excellent in 15 (71.4%), good in 5 
(23.8%) and fair in 1(4.7%). 
We had no instance of postoperative deep infection 

and neurovascular complications. All olecranon  
osteotomies were united without complications, only 
backing of olecranon K-wires were noted in 5 patients 
(23.8%), but this did not affect the elbow range of  
motion.  

Pre-operative x-ray: A- AP View,  B- Lateral view  

Post-operative x-ray: Anteroposterior and Lateral 
view showing fixation with 1/3rd semitubular  
plate medially and small fragment dynamic  
compression plate on the lateral side 
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TABLE I: FUNCTIONAL SCORING SYSTEM,  
JUPITER CRITERIA  

Subjective evaluation  

Loss of  
Extension 

Flexion Pain Disability 

Excellent <15   130 None None 

Good <30   120 Occasional Minimum 

Fair <40   90-120 With activity Moderate 

Range of motion (degrees)  

Poor <40 <90 Variable Severe 
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Intra-operative x-ray showing Intercondylar distal 
humerus fracture 
Intra-operative x-ray after fixation with dual plate 
osteosynthesis 

Post-operative x-ray after 9 month follow-up 

DISCUSSION 

Although intraarticular distal humerus fractures are 
rare, they present a clinical challenge for orthopaedic 
surgeons due to the complex anatomy of the distal 
humerus and difficulty in exposing the fracture. The 
main surgical goal of fixation of such fractures is to 
achieve a stable joint with a good range of pain free 
movement1-5. Many fixation methods have been  
proposed; the use of K-wires, screw fixations,  
Y-shaped plates, single plates and double plates. 
Among them the dual plating osteosynthesis through 

a posterior approach with an olecranon osteotomy is 
now considered an acceptable treatment modality1-3,6-

9, It offers excellent posterior visualization of the distal 
humerus, without any untoward effect on triceps 
strength and postoperative rehabilitation6-14. Recently 
many national and international studies have focused 
attention on the importance of surgical approach and 
stable fixation for early elbow mobilization1-14,18,19. 
In this study we had used a posterior approach with 
an olecranon osteotomy in all cases. At final follow-up, 
in this study according to the Jupiter criteria 90%  
patient had excellent to good functional outcome that 
are comparable to other’s result using same technique 
and approach. Jupiter and colleagues16 using same 
approach reported 79% good to excellent outcome in 
series of 34 patients. Swamy A et al reported 76.6% 
excellent to good result in series of 30 patients17. 
Mang I et al reported 80% excellent to good result in 
series of 25 patients18. Khalid MU et al using either 
trans-olecranon or triceps sparing approach reported 
88.2%% “excellent” to “good” results19 while Li SH et 
al reported 84% excellent to good functional outcome 
after a mean follow-up of 30 months in AO type C  
distal humerus fractures using olecranon osteotomy2. 
The complications encountered in the operative  
treatment of distal humeral fractures as reported by 
various authors20-25 includes: wound infection, nerve 
injuries, nonunion of fractures and osteotomy,  
prominent K-wires, heterotopic ossification, stiffness, 
pain and implant failure. However in current study, we 
had no instance of postoperative deep infection.  
Superficial wound infection was noted in 6 (16.6%) 
patients and was successfully resolved with dressings 
and change of oral antibiotics. Incidence of ulnar 
nerve injury has been reported in 5-15% of patients20-

21, in this study, we had no incidence of iatrogenic  
ulnar nerve palsy. This may be due to direct  
identification and mobilization of ulnar nerve during 
surgery. 
The most frequently quoted complications associated 
with olecranon osteotomy are non-union and backing 
of olecranon K-wires22-25,  However in this study no 
case of olecranon nonunion was encountered while 
delayed union was noted in 3 cases and symptomatic 
prominent K-wires were noted in 5 cases. All fractures 
as well as the olecranon osteotomy healed within the 
expected time; there was no instance of fixation fail-
ure. Presumably this may be due to rigid dual plate 
osteosynthesis and satisfactory anatomical fracture 
reduction. 
In this study, 10 (47.6%) patients regained full range 
of motion within 12 - 16 weeks whereas 6 (28.5%) 
patients had restriction of elbow motion of 10 – 20 
degrees, 3 (14%) patients had restriction of around 20
- 30 degrees and 2(9.5%) patient had restriction of 
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more than 40 degree. Patients with restriction in 
movement had severe metaphyseal and articular  
comminution compared with others. 
In this study, we had used both conventional plates 
and precontoured anatomical locking compression 
plates (LCP). We had not done a comparison, but in 
term of fixation, precontoured anatomical LCP is found 
as an implant of choice especially in humerus with 
decreased bone mineral quality or in the presence of 
a metaphyseal comminution. However, in term of 
costs, precontoured anatomical LCP was found to be 
over three times more expensive than the  
conventional plates. 

CONCLUSION  

We conclude that dual plating osteosynthesis  
technique is an effective procedure for fixation of  
inter-condylar distal humerus fractures. It is a safe 
procedure to achieve rigid fixation and hence, early 
mobilization. Additionally use of olecranon osteotomy 
offers best fracture exposure for articular reconstruc-
tion, allowing bicolumnar plating while monitoring the 
ulnar nerve. Complications were minimal and healing 
satisfactory.  
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