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Abstract 

Background: Fractures of the distal end of the humerus are difficult to treat. The goal of treatment is to achieve a stable, 
painless elbow with early adequate range of motion. They are operated mainly by posterior approach among which 
olecranon osteotomy (bony component violation) and triceps tongue elevation (soft tissue component breach) were 
used in this study. 
Objectives: The aim of this study was to compare olecranon osteotomy and triceps tongue elevation in terms of 
functional outcome (Mayo elbow performance index), rates of complications and others.
Methodology: A randomized control trial was conducted including 39 eligible adults (20 in triceps tongue elevation and 
19 in olecranon osteotomy group) presenting to B.P. Koirala Institute of Health Sciences during the study period of 12 
months duration. All skeletally mature adult patients with isolated traumatic closed intra-articular or distal end fracture 
of humerus without distal neurovascular deficit were included. Patients with polytrauma, refractures, compartment 
syndrome and patient not giving consent were excluded from the study. They were operated and followed up at 2, 6, 12 
and 24 weeks.
Results: The demographic profiles of the two groups were comparable. There was significant difference between 
the intraoperative time between the two groups (p=0.009). At final follow up, there were no significant differences in 
functional outcome and complications. 
Conclusion: The approaches are comparable in terms of union, post-operative function and complications. There was 
increased intraoperative time in the olecranon osteotomy approach suggesting that patients who cannot tolerate longer 
intraoperative time may benefit from triceps tongue elevation approach.
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INTRODUCTION

Fractures of the distal end of the humerus are 
difficult to treat. It accounts for about 0.5% to 7% 

of all fractures, and 30% of elbow fractures1. The goal 
of treatment is to achieve a stable, painless elbow 
with early adequate range of motion which can be 
achieved with internal fixation, anatomical reduction 
and preservation of blood supply2, 3. The debate lies in 

the surgical approach/ technique, choice of implant and 
rehabilitation protocol and/or timing of mobilisation.

Virtually no study in Nepal has been done to compare 
the merits and demerits of distal humerus exposure 
techniques with olecranon osteotomy and triceps 
tongue elevation. Hence, the rationale was to compare 
between these, to have a better and clear evidence for 
choosing the surgical approach.

The objective was to compare the two approaches with 
respect to Mayo Elbow Performance Index (MEPI) for 
functional outcome and related complications.
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METHODOlOgy
The study was a prospective randomized controlled 
trial conducted in the Department of Orthopaedics, 
B.P. Koirala Institute of Health Sciences, a tertiary care 
hospital in Eastern Nepal, over a period of twelve months 
from September 2015 to August 2016. Ethical clearance 
was obtained from Institutional Review Committee 
(IRC). All skeletally mature adult patients with isolated 
traumatic closed intra-articular distal end fracture of 
humerus without distal neurovascular deficit presenting 
to Emergency and the outpatient department; giving 
written and informed consent were included in the 
study. Patients with re-fractures, polytrauma, fracture 
dislocations, pathological fracture and compromised 
soft tissue (example: Compartment syndrome) were 
excluded from the study. 

On the basis of literature of Gupta G et al. the sample 
size was calculated to be 20 in each group3. Thirty-nine 
patients were enrolled in the study. After randomization 
using computerized Excel random number generation 
technique: 20 fell in triceps tongue elevation group and 
19 in olecranon osteotomy group. The patients were 
administered analgesics and limb was splinted after 
being received. A prior informed and written consent 
was taken from each patient regarding the study after 
explaining about the procedures, complications and 
possible outcomes. All cases were admitted, history 
was obtained and clinical examination was done with 
recording of distal neurovascular deficit. Diagnosis was 
confirmed by X-ray of the elbow on lateral and antero-
posterior views. Fracture was classified according to AO 
classification system. Intravenous Cefuroxime 1.5 gram 
was administered after skin test in all cases within one 
hour before incision as prophylactic antibiotics. After 
appropriate anaesthesia, the patient was positioned in 
lateral decubitus position, the entire upper extremity 
draped free and pneumatic tourniquet applied. When 
operative time exceeded over one hour tourniquet was 
deflated and again inflated. The duration of tourniquet 
application was noted. The longitudinal posterior 
midline skin incision was used in both groups with 
adequate dissection and protection of the ulnar nerve. 

In the triceps tongue elevation group, tongue of the 
triceps was developed with the apex proximally and the 
base distally which was repaired at the end of fixation. In 
the olecranon osteotomy group, a hole was pre-drilled 
from the tip of the olecranon down the medullary canal 
using a 4.5 mm drill bit; then the hole was tapped to 
match a large (6.5 mm) AO cancellous screw 80 to 90 
mm in length. Inverted ‘V’ shaped osteotomy site was 

marked first over the olecranon and proximal ulna using 
an electro-cautery with the apex distally about 2 cm 
from the tip of olecranon. Three fourths of the olecranon 
was divided obliquely or in a chevron manner with a 
thin oscillating saw approximately 2 cm from its tip and 
rest fractured with an osteotome. In some cases, the 
osteotomy was fixed by the well-defined Tension band 
wiring method. 

All the intraoperative parameters like tourniquet 
time, blood loss, and duration of surgery were noted. 
Post operatively above elbow slab was applied. A 
check X-ray was done on 1st post-operative day. Post-
operative complications for example: excessive soakage, 
postoperative distal neurovascular deficit (DNVD) and 
pain (VAS score) were noted. The wound was inspected 
on 2nd post-operative day and the patient was discharged 
if wound and general condition was found satisfactory. 
The above elbow slab was removed and physiotherapy 
was started at two weeks follow up in OPD.

Then they were followed up at 6, 12 and 24 weeks 
with check X-rays at each visit. Range of motion, loss of 
reduction of fracture, clinical and radiological signs of 
fracture union, deformity, distal neurovascular status, 
time taken for functional recovery and complications 
were assessed. At the end of three months and six 
months, results were graded using the Mayo Elbow 
Performance Index (MEPI) as excellent, good, fair and 
poor for scores >90, 75–89, 60–74, and <60 respectively. 
Statistical Package for the Social Sciences (SPSS) software 
version 20 was used for statistical analysis and p<0.05 
was considered statistically significant. For descriptive 
data- proportion, percentage, mean, standard deviation 
was calculated. Graphical and tabular presentation 
was also made. For inferential data - Chi square test for 
categorical data and T-test or Mann Whitney U test for 
continuous data was applied to find out the significant 
differences between the two groups. 

RESUlTS
A total of 39 cases were operated over the study period 
of which 17 were males and 22 were females. Most of 
them were in the 15-45 years age group (n=29). Most 
of the patients were left handed (74.39%). The mode 
of injury was similar between the groups. All of these 
variables were not statistically significant suggesting 
that randomization was successful (Table 1). 

The timing of presentation after surgery, injury to 
surgery time and duration of hospital stay was not 
statistically significant. However, the operative time 
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in the olecranon osteotomy group was found to be 
statistically significantly longer (p=0.009), which may be 
due to the extra time taken for preparation and fixation 
of osteotomy (Table 2). 

In the study, one (5%) patient who underwent triceps 
tongue elevation and one (5.6%) patient who underwent 
olecranon osteotomy developed iatrogenic ulnar nerve 
injury in the early postoperative period. Both recovered 
at 24 weeks follow up (Table 3).

Two patients in triceps tongue elevation group and one 
patient in olecranon osteotomy group had symptomatic 
hardware. One patient in olecranon osteotomy group 
had implant removed at eight months after union 

while the other two in triceps tongue elevation group 
were continued till fracture union with removal of only 
symptomatic cancellous screw (Table 4). 

One patient (5.3%) in olecranon osteotomy group had 
delayed union at the osteotomy site until 24 weeks. It 
was treated with bone grafting and healed six months 
later (Table 5). 

Patients in the olecranon osteotomy group had higher 
MEPI score at 6,12 and 24 weeks follow up. The MEPI 
score in both the groups increased with time. At 24 
weeks, 17 (89.47%) patients in the olecranon osteotomy 
group and 11 (55%) patients in the triceps tongue group 
had excellent results (Table 6).

Table 1: Demographic profile of the patients

Parameters
Group

p valueTriceps tongue elevation
(n=20)

Olecranon osteotomy 
(n=19)

Age distribution (years)

15-45 13 16

NA46-75 6 3

76-100 1 0

Mean age (Mean±SD) 42.45±20.791 31.95±12.186 0.062

Gender distribution
Male 9 8

0.855
Female 11 11

Side involved
Right 4 6

0.323
Left 16 13

Hand dominance
Right 19 19

NA
Left 1 0

Mode of injury

Fall on level ground 8 7

0.896Fall from height 8 7

RTA 4 5

Table 2: Distribution of different variables among two groups

Variables
Group

p valueTriceps tongue elevation 
(n=20) (Mean±SD)

Olecranon osteotomy (n=19) 
(Mean±SD)

Time of presentation after injury (hours) 3.65±4.196 2.53±2.195 0.879**

Injury to surgery time (days) 5.15±5.324 5.05±3.937 0.687**

Intraoperative Time (mins) 96.75±9.358 118.16±31.367 0.009

Hospital stay (days) 2.10±0.308 2.63±1.862 0.531**

** Mann Whitney U test

Table 3: Incidence of iatrogenic ulnar nerve injury

Iatrogenic Ulnar Nerve injury
Group

p value
Triceps tongue elevation [n (%)] Olecranon osteotomy [n (%)]

Present 1 (5) 1 (5.6)
0.744

Absent 19 (95) 18 (94.4)
Total 20 19
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Figure 1: Symptomatic cancellous screw removed at nine 
months in a case of triceps tongue elevation group.

Figure 2: Delayed union of the olecranon osteotomy site at 
24 weeks. 

Table 4: Delayed postoperative complications

Symptomatic hardware
Group

p value
Triceps tongue elevation [n (%)] Olecranon osteotomy [n (%)]

Present 2 (11.1) 1 (5.26)

0.520Absent 18 (88.9) 18 (94.74)

Total 20 19

Table 5: Analysis of clinico-radiological union at 24 weeks

Union at 24 weeks
Group

Triceps tongue elevation [n (%)] Olecranon osteotomy [n (%)]

 Yes 20 (100) 18 (94.7)

No 0 (0) 1 (5.3)

Total 20 19

Table 6: Functional outcome by Mayo Elbow Performance score

MEPI score
Group

Triceps tongue elevation (n=20) Olecranon osteotomy (n=19)

6 weeks

Excellent 2 3

Good 8 8

Fair 5 8

Poor 5 0

12 weeks

Excellent 7 9

Good 7 9

Fair 5 1

Poor 1 0

24 weeks

Excellent 11 17

Good 5 2

Fair 4 0

Poor 0 0
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DISCUSSION
The exposure of distal end humerus fractures – intra-
articular and extra-articular is mainly done through 
posterior approaches. Controversy persists regarding 
the method of surgical approach due to the difficulty 
in fixation and obtaining anatomical reduction mainly 
in intra-articular fracture4,5. The olecranon osteotomy 
is considered gold standard because of the excellent 
exposure it offers for anatomical reduction of intra-
articular fractures and it is against this approach that 
others are compared4-7. 

The mean operative time in triceps tongue elevation 
group was 96.75±9.358 minutes and in olecranon 
osteotomy group it was 118.16±31.367 minutes (p= 
0.009), which was statistically significant. This might have 
been due to the extra time taken for preparation and 
fixation of osteotomy. However, the duration was seen to 
be same in study by other authors3. The interval between 
injury and presentation to the hospital was between one 
to fourteen days. In two cases, the time was 14 days due 
to the difficult terrain and lack of transportation facilities 
in our country. Iatrogenic ulnar nerve injury was seen 
in one (5%) of triceps tongue elevation group and one 
(5.6%) in olecranon osteotomy which was comparable 
to literature8-12. On subsequent follow up, all the patients 
spontaneously recovered from the ulnar nerve injury. 
The nerve was left in its anatomical position at the end 
of the surgery as advised by some authors13-15. 

In our study two (11.1%) patients in the triceps tongue 
elevation group and one (5.26%) patient in the 
olecranon osteotomy group had symptomatic hardware 
which was removed at eight months after union while 
the other two were continued till fracture union. Similar 
results were reported by other authors16-18.

According to MEPI score at 24 weeks, a total of 11 (55%) 
patients in the triceps tongue elevation group had 
excellent results and 17 (89.5%) patients in the olecranon 
osteotomy group had excellent results which was similar 

to the findings of other authors3, 19, 20. Five (25%) patients 
in triceps tongue elevation group had good result and 
two (10.5%) patients in the olecranon osteotomy group 
had good result. Four (20%) patients in triceps tongue 
elevation group had fair result. None of the patients in 
either group had a poor result. These were comparable 
to previous studies in the literature12, 18.

Overall, 95% of the patients had acceptable results (28 
excellent, 7 good) which goes in favour of operative 
intervention for these kinds of fractures4, 16, 21.

Our study had limitations due to a smaller number of 
sample size and less duration of follow-up due to which 
the time of hardware removal due to symptomatic 
hardware could not be reviewed, management of 
the non-union could not be assessed, removal of 
implants after union could not be evaluated and late 
complications such as arthritis of the elbow joint could 
not be studied. Also, the note of the fracture pattern 
according to AO was not done and triceps power was 
not assessed between the groups which would have 
added to the value of the study. 

The strength of our study was that follow-up assessment 
of every patient was done by the same doctor during the 
entire study period.

Hence, except the operative time, distal end fractures 
of humerus in adults had comparable results whether 
exposed by the triceps tongue elevation or olecranon 
osteotomy approach.

CONClUSION
The surgical approaches - triceps tongue elevation and 
olecranon osteotomy were identical in terms of union, 
post-operative function and rate of complications. There 
was increased intraoperative time in the olecranon 
osteotomy approach suggesting that patient who 
cannot tolerate longer intraoperative time may benefit 
from triceps tongue elevation approach. 
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