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ABSTRACT

Background: The incidence of olecranon fractures is about 10.8 per 100,000 adult individuals per year. The present study
was conducted to compare tension band wiring (TBW) and olecranon hook plate fixation in fracture olecranon. Materials &
Methods: 40 fracture olecranon of both genderswere divided into 2 groups of 20 each. Group | was TBW and group Il was
olecranon hook plate. Parameters such as side involved, mode of injury, site, duration of injury, radiological union and
complications was recorded. Outcome was evaluated with Mayo Elbow Performance score (MEPS). Results: There were 11
males and 9 females in group | and 12 males and 8 females in group Il.side involved was right in 13 and 10 and left in 7 and
10. Mode of injury was fallin 11 and 8, RTA in 6and 8 and direct blowin 3 and 4. Site of fracture was type | (proximal third)
in 7 and 6, type Il (Middle third) in 5 and 9 and type III (Distal third) in 8 and 5. Duration of injury was <48 hours in 13 and
11 and 48 hours- 7 days in 7 and 9. Radiological union was 9 weeks in 10 and 7, 12 weeks in 7and 8 and 18 weeks in 3 and
5. Complicationswere superficial infection in land 0, deep infectionin 0 and 1 and delayed union in 1 and 2. MPES was
excellent in 14 and 13, good in 5 and 4, fair in 1 and 2 and poor in 0 and 1 in group | and Il respectively. The difference was
significant (P< 0.05). Conclusion: Tension band wiring is a simple, inexpensive technique and effective means offixing
fracture based on biomechanicalprinciple with minimum complications.

Key words: Tension band wiring, olecranon fractures, hook plate

‘This 1s an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-Non
Commercial-Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as
long as appropriate credit is given and the new creations are licensed under the identical terms.

INTRODUCTION alternatives. Potential problems with the TBW

The incidence of olecranon fractures is about 10.8 per
100,000 adult individuals per year, with an incidence
of 11.5 per 100,000 adult individuals per year in
patients older than 16 years of age.! The incidence of
associated injuries is unclear, although fractures of the
radial head, coronoid and Monteggia fracture-
dislocation are documented.? Given the subcutaneous
location of the proximal ulna, open olecranon
fractures are more common than for fractures of the
radial head.Patients with undisplaced olecranon
fractures can be routinely managed nonoperatively.
The aims of treatment for displaced olecranon
fractures are the restoration of function and stability to
the elbow joint.” The technique employed should
allow preservation and reconstruction of the articular
surface with minimal associated complications.®

Tension-band wiring (TBW) is the most recognised
and commonly used fixation method, although plate
fixation and intramedullary screw fixation are noted
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technique are wound breakdown, infection, prominent
metalwork, malunion and nonunionand long-term
outcome data is lacking.* Plate fixation is considered
superior in distal/comminuted/oblique fractures and
fracture-dislocations, with superior fracture reduction
and fixation results, as well as a lower rate of
reoperation.®Plating olecranon has a lower loss of
reduction risk compared with tension band wiring in
retrospective clinical and radiological trials.®The
present study was conducted to compare tension band
wiring (TBW) andolecranon hook plate fixation in
fracture olecranon.

MATERIALS & METHODS

The present study consisted of 40 fracture olecranon
of both genders. All were informed regarding the
study and their written consent was obtained.

Data such as name, age, gender etc. was recorded.
Patients were divided into 2 groups of 20 each. Group



International Journal of Life Sciences Biotechnology and Pharma Research Vol. 11, No. 3, Jul- Sep 2022 ISSN: 2250-3137

I was TBW and group Il was olecranon hook plate.
Parameters such as side involved, mode of injury, site,
duration of injury, radiological union and
complications was recorded. Outcome was evaluated

with Mayo Elbow Performance score (MEPS). Data
thus obtained were subjected to statistical analysis. P
value < 0.05 was considered significant.

RESULTS
Table I: Distribution of patients
Groups | Group | Group Il
Method TBW Hook plate
M:F 11:9 12:8

Table | shows that there were 11 males and 9 females in group | and 12 males and 8 females in group 1.

Table I11: Assessment of parameters

Parameters Variables Group |l | Group Il | P value

Side Right 13 10 0.95

Left 7 10
Mode of injury fall 11 8 0.26

RTA 6 8

Direct blow 3 4
Site of fracture | Type | (proximal third) 7 6 0.17

Type Il (Middle third) 5 9

Type 11 (Distal third) 8 5
duration of injury <48 hours 13 11 0.82

48 hours- 7 days 7 9
Radiological 9 weeks 10 7 0.05

union 12 weeks 7 8

18 weeks 3 5
Complications Superficial infection 1 0 0.87

Deep infection 0 1

Delayed union 1 2
MPES Excellent 14 13 0.05

Good 5 4

Fair 1 2

Poor 0 1

Table I, graph I shows that side involved was right in
13 and 10 and left in 7 and 10. Mode of injury was
fall in 11 and 8, RTA in 6and 8 and direct blowin 3
and 4. Site of fracture was type | (proximal third)

in 7 and 6, type 1l (Middle third) in 5 and 9 and type
Il (Distal third) in 8 and 5. Duration of injury was
<48 hours in 13 and 11 and 48 hours- 7 days in 7 and
9. Radiological union was 9 weeks in 10 and 7, 12

Graph I: Assessment of parameters
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weeks in 7and 8 and 18 weeks in 3 and 5.
Complications  were superficial infection in 1 and
0, deep infection in 0 and 1 and delayed union in 1
and 2. MPES was excellent in 14 and 13, good in 5
and 4, fair in 1 and 2 and poor in 0 and 1 in group |
and Il respectively. The difference was significant (P<
0.05).
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DISCUSSION

Fractures of the olecranon are thought to occur when
the elbow is flexed to about 90 degrees.”® Fractures of
the radial head +/- coronoid occur at 0-80 degrees,
with fractures of the distal humerus occurring when
the elbow is flexed more than 110 degrees.®® The
process of the olecranon prevents anterior subluxation
of the ulna, with both varus—valgus angulation and
ulnohumeral rotation increasing progressively with
sequential excision of up to 75% of the olecranon,
with gross instability at greater than 87.5%. Fractures
of the olecranon can follow either direct or indirect
trauma.'The present study was conducted to compare
tension band wiring (TBW) andolecranon hook plate
fixation in fracture olecranon.

We found that there were 11 males and 9 females in
group | and 12 males and 8 females in group I1.Parker
et al*? treated 23 patients (15 men, 7 women), mean
age 48 years (range, 13-91), with a displaced
olecranon fracture non-operatively using early active
motion within 10 days of injury. There were 13 non-
comminuted fractures, seven comminuted fractures
and three open fractures. Seven patients had fractures
to the ipsilateral arm. At a mean follow-up of 26
months 12 patients were rated as good, nine as fair
and two as poor. Two cases had a loss of flexion arc
greater than 30 degrees and three patients had loss of
power (MRC Grading +4). Radiological union was
achieved in seven cases, with fibrous union achieved
in the rest. The authors concluded these results were
comparable to operative treatment.

We found that side involved was right in 13 and 10
and left in 7 and 10. Mode of injury was fallin 11 and
8, RTA in 6and 8 and direct blowin 3 and 4. Site of
fracture was type | (proximal third)in 7 and 6, type Il
(Middle third) in 5 and 9 and type |1l (Distal third) in
8 and 5. Duration of injury was <48 hours in 13 and
11 and 48 hours- 7 days in 7 and 9. Bruinsma et al*3
reported on 10 patients with a mean age of 59 years
who presented with a non-union of a displaced
olecranon fracture at a mean of 17 months post non-
operative management. The mean flexion arc was 117
degrees and all patients were noted to have active
elbow extension. Eight patients required no further
intervention. Of the two patients who required
subsequent surgery, these were both younger patients.
One underwent delayed ORIF for an extension
weakness and one underwent excision and
advancement of triceps for pain with heavy work.

We found that radiological union was 9 weeks in 10
and 7, 12 weeks in 7and 8 and 18 weeks in 3 and 5.
Complicationswere superficial infection in land O,
deep infectionin 0 and 1 and delayed union in 1 and 2.
MPES was excellent in 14 and 13, good in 5 and 4,
fair in 1 and 2 and poor in 0 and 1 in group I and Il
respectively. Karlsson et al** reviewed 73 patients
who had sustained a fracture of the olecranon. Ten
(13%) were displaced <2mm and were managed non-
operatively. Eight-four per cent were managed with
operative fixation, with a figure-of-eight wire used in
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40% and a TBW used in 41%. Of these, 65% were
simple fractures displaced >2mm and 22% were
comminuted. At a mean follow-up of 19 years, 84%
of patients had no complaints and 96% achieved a
good or excellent outcome. Joint incongruity was
found in 33% patients on long-term radiographs. The
removal of metalwork rate was 48% and was
performed due to localized pain after clinical fracture
healing. One patient in this series developed a non-
union.

The limitation the study is small sample size.

CONCLUSION

Authors found that tension band wiring is a simple,
inexpensive technique and effective means of fixing
fracture based on biomechanical principle with
minimum complications.

REFERENCES

1. Erturer RE, Sever C, Sonmez MM, Ozcelik IB, Akman
S, et al. Results of open reduction and plate
osteosynthesis in comminuted fracture of the
olecranon. J Shoulder Elbow Surg 2011;20: 449-454.

2. Lindenhovius AL, Brouwer KM, Doornberg JN, Ring
DC, Kloen P. Longterm outcome of operatively treated
fracture-dislocations of the olecranon. J Orthop
Trauma 2008;22: 325-331.

3. Wilson J, Bajwa A, Kamath V, Rangan A
Biomechanical comparison of interfragmentary
compression in transverse fractures of the olecranon. J
Bone Joint Surg Br 2011;93: 245-250.

4. Edwards SG, Cohen MS, Lattanza LL, lorio ML,
Daniels C, et al. Surgeon perceptions and patient
outcomes regarding proximal ulna fixation: A
multicenter experience. J Shoulder Elbow Surg
2012;21: 1637-1643.

5. Duckworth AD, Clement ND, Aitken SA, Court-
Brown CM, McQueen MM, et al. The epidemiology of
fractures of the proximal ulna. Injury 2012;43: 343-
346.

6. Morrey BF (2000) The Elbow and Its Disorders. (3rd
edn), WB Saunders, Philadelphia, USA.

7. Hutchinson DT, Horwitz DS, Ha G, Thomas CW,
Bachus KN. Cyclic loading of olecranon fracture
fixation constructs. JBJS. 2003 May 1;85(5):831-7.

8. Huang TW, Wu CC, Fan KF, Tseng IC, Lee PC, Chou
YC. Tension band wiring for olecranon fractures:
relative stability of Kirschner wires in various
configurations. Journal of Trauma and Acute Care
Surgery. 2010 Jan 1;68(1):173-6.

9. Bailey CS, MacDermid J, Patterson SD, King GJ.
Outcome of plate fixation of olecranon fractures.
Journal of orthopaedic trauma. 2001 Nov 1;15(8):542-
8.

10. Anderson ML, Larson AN, Merten SM, Steinmann SP.
Congruent elbow plate fixation of olecranon fractures.
J Orthop Trauma 2007;21: 386-393.

11. Chalidis BE, Sachinis NC, Samoladas EP, Dimitriou
CG, Pournaras JD. Is tension band wiring technique
the" gold standard" for the treatment of olecranon
fractures? A long term functional outcome study.
Journal of orthopaedic surgery and research. 2008
Dec;3(1):1-6.



International Journal of Life Sciences Biotechnology and Pharma Research Vol. 11, No. 3, Jul- Sep 2022 ISSN: 2250-3137

12. Parker JR, Conroy J, Campbell DA. Anterior displaced olecranon fractures. Shoulder & Elbow. 2012
interosseus nerve injury following tension band wiring Oct;4(4):273-6.
of the olecranon. Injury 2005;36:1252-1253. 14. Karlsson MK, Hasserius R, Karlsson C, Besjakov J,
13. Bruinsma W, Lindenhovius A, McKee M, Athwal GS, Josefsson PO. Fractures of the olecranon: A 15-to 25-
Ring D. Non-union of non-operatively treated year followup of 73 patients. Clinical Orthopaedics and

Related Research. 2002 Oct 1;403:205-12.

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



