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ABSTRACT 
 

Objective: To evaluate the results of two parallel K-wires of 2 millimeter size distally placed in the 
anterior cortex of ulna, together with the number of tightening loops on the cerclage wire. 
Materials and methods: This descriptive study was performed in Department of Orthopedics and 
Spine Surgery, Hayatabad Medical Complex Peshawar from March 2008 to February 2012 on 38 
consecutive patients of either sex with age above 20 years, having olecranon fracture. Fracture 
osteosynthesis was achieved with the insertion of two parallel 2 millimeter (mm) Kirschner wires from 
the tip of the Olacranon to the ulnar anterior cortex and an 18 gauge wire in a figure of eight fashion. 
Results: There were total 38 patients in the study. Male patients were 22(57.9%) while female patients 
were 16(42.1%). Minimum age was 20, maximum 80 and average age was 48.95 years. Complications 
include delayed union in 1(2.6%), infection in 2(5.3%), pain at proximal end of K wires 3(7.9%), 
prominent wire in 3(7.9%), broken skin in 4(10.5%), Proximal migration of K wires in 2(5.3%), 
superficial erythema in 1(2.6%) and Ulnar Nerve Palsy in 3(7.9%) patients. 
Conclusion: Olacranon fractures heal well in most instances achieving recovery of normal function in 
more than 95% of patients. Functional outcome is dependent on fracture severity, length of 
immobilization, and patient factors. 
Keywords: Tension Band Wire, Olacranon, Fracture, ulnar nerve palsy. 

 

INTRODUCTION 
 

Olacranon fracture is an intraarticular lesion with loss 
of the extension mechanism of the elbow joint, 
therefore its treatment is always operative

2
. In 1963 

Weber and Vasey introduced tension band wiring for 
its treatment. The tension band principle has been 
used since long but several modifications, especially 
to avoid migration of the Kirschner wires, have been 
introduced in it

3
. 

In an attempt to reduce the re-operation rate, 
careful attention should be given to the surgical 
procedure

2
. In addition, modifications to the original 

operative technique have been advocated. These 
include placing the longitudinal K-wires in the anterior 
cortex of the ulna rather than the intramedullary 
bone

6
, use of long K-wires spanning from the 

Olacranon to the ulnar styloid process
7
, placing the 

tension band anterior to the K-wires
8,9

, utilizing 
vitallium cable

8
 and using two tightening loops on the 

cerclage wire rather than one
10

. 
Although the olecranon fracture is regarded as  
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one of the simplest articular lesions and its operative 
treatment as straightforward, reports exist on a 
number of postoperative problems 

11
. Infection, 

delayed union and ulnar nerve palsy have been 
described in up to 10% of the cases. Specific 
complaints are related to the subcutaneous position 
of the Kirschner wires 

12
. Their migration may be 

responsible for secondary displacement, wound 
healing problems, local pain and a number of re-
interventions. 

In this study we have critically examined two 
parallel K-wires of 2 mm size distally placed in the 
anterior cortex of ulna, together with the number of 
tightening loops on the cerclage wire. 
 

METHOD AND MATERIAL 
 

This descriptive study was performed in Department 
of Orthopedics and Spine Surgery, Hayatabad 
Medical Complex Peshawar from March 2008 to 
February 2012 on 38 consecutive patients of either 
sex with age above 20 years, having Olacranon 
fracture. All patients were selected from emergency 
department and admitted to ward. When the patients 
were stabilized then the purpose of the study was 
explained to them, their cooperation sought, their 
reservations and concerns were addressed and 
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informed written consent was taken. Schatzker
10

 
classification was use in this study which takes into 
account the fracture configuration as well as the 
stability of the elbow joint.  

The surgical procedures were carried out with 
the patient in a lateral decubitus position under 
general anesthesia. A tourniquet was inflated after 
giving intravenous Cefuroxime 1.5 grams and the 
fracture site was approached via a posterior midline 
skin incision. Fracture osteosynthesis was achieved 
with the insertion of two parallel 2 mm Kirschner 
wires from the tip of the Olacranon to the ulnar 
anterior cortex and an 18 gauge wire in a figure of 
eight fashion. The proximal end of K-wires was bent 
and the cerclage wire was placed through a hole that 
was drilled transversely in the distal fragment. 
Subsequently, the cerclage wire was tightened to 
create interfragmentary compression. 

The postoperative protocol included antibiotics 
administration (Cefuroxime) for 24 hours and 
progressive mobilization of the elbow joint. In all 
cases a posterior splint with the elbow in a semi 
flexed position was applied for a period of 2 weeks to 
prevent fracture displacement. After two weeks 
period the posterior splint and stitches were removed 
and active exercises were advised. Anteroposterior 
and lateral elbow radiographs were taken at first post 
operative day, at 6 week and three months intervals 
and callus formation was noted. The duration of 
follow up was three months. In each visit infection, 
sign of union, ulnar nerve palsy, position of the 
Kirschner wires, wound healing and local pain was 
noted. Hardware removal was done in symptomatic 
patients. The data was analyzed with the help of 
SPSS version 10. 
 

RESULTS 
 

There were total 38 patients in the study. Male 
patients were 22(57.9%) while female patients were 
16(42.1%) (Fig. 1). Minimum age was 20, maximum 
80 and average age was 48.95 years. There were 
10(26.3%) patients with type A, 8(21.1%) type B, 
10(26.3%) type C, 1(2.6%) type D, 7(18.4%) type E 
and 2(5.3%) with Schatzker type F fracture (Figure 
2). In half of the cases we applied single knot while in 
half of case double knots were applied. 
Complications include delayed union in 1(2.6%), 
infection in 2(5.3%), pain at proximal end of K wires 
3(7.9%), prominent wire in 3(7.9%), broken skin in 
4(10.5%), Proximal migration of K wires in 2(5.3%), 
superficial erythema in 1(2.6%) and Ulnar Nerve 
Palsy in 3(7.9%) patients (Table 1). In 9(31%) 
patients hardware was symptomatic and was 
removed at 6 months period, while rest of the 
hardware is removed in one year average. 

Table 1: complications 

 Frequency % 

Delayed Union 1 2.6 

Infection 2 5.3 

Pain at Proximal end of K wires 3 7.9 

Prominent TBW 3 7.9 

Proximal migration of K wires 2 5.3 

Skin Broken down 4 10.5 

Superficial Erythema 1 2.6 

Ulnar Nerve Palsy 3 7.9 

 
Fig. 1: Gender of patients 

 
 
Fig.2: Schatzker classification 

 
 

DISCUSSION 
 

Olacranon fracture is a common orthopedic problem. 
Because of it subcutaneous nature fracture mostly 
from direct blow or trauma. Olacranon fractures may 
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occur indirectly by forces generated within the triceps 
muscle during a fall on a partially flexed elbow

13
. The 

clinical picture is usually obvious and conventional 
radiographs are usually sufficient to describe the 
lesion

14
. 

In this study, the incidence of Olacranon 
fractures showed a higher prevalence among men 
i.e.  22(57.9%) while female patients were 16(42.1%). 
Similarly chalidis et al

15
 and Rommens et al

2
 reported 

increased prevalence in male. And this increased 
prevalence of Olacranon fracture in male gender in 
our society may be because of their more 
involvement in strenuous activities, sports and sports 
like activities. 

Despite of the fact that tension band wiring is 
considered as gold standard for the treatment of 
Olacranon fracture

16
, there are certain complications 

like skin back down, pain at the site of K wires, 
proximal migration of K wire etc, which is often 
experienced

17
. Many patient experience pain or 

discomfort due to subcutaneous position of the K 
wires and the relevant need for K wire removal may 
increase up to 87% (26,27)

18
. In this study 3(7.9%) 

patient had pain at proximal end of K wires, 
prominent wire in 3(7.9%), broken skin in 4(10.5%), 
Proximal migration of K wires in 2(5.3%). Rommens 
et al stated that suboptimal pins placement (K-wires 
which are not inserted parallel or they do not 
transverse the opposite cortex of the proximal ulna) 
was not correlated with increased rate of implant 
loosening or secondary procedures

2
. As the above 

finding was also evident in our study, we advocate 
that insertion of K-wires into the anterior ulnar cortex 
may increase TBW construct stability and stiffness 
but it couldn't prevent posterior pin migration when 
active motion of the elbow joint has been 
commenced. 

Helm et al
19

.23 reported that 82% of patients in 
his study population needed hardware removal 
following tension band wiring, and Hume and Wiss 

20
 

performed a randomized prospective trail with 41 
patients with displaced Olacranon fractures treated 
with either tension band wiring or plating. Eight 
patients in the tension band-wiring group (42%) 
complained of pain and hardware problems, 
compared to one patient in the plating group. We had 
nearly the same experience and out of 38 patients in 
9(31%) patients hardware was symptomatic and was 
removed at 6 months period, while rest of the 
hardware is removed in one year average. 
ulnar nerve palsy some time complicate the treatment 
of olecranon fracture. its pathogenesis is considered 
to be multifactorial e.g. aggravation of palsy without 
clinical symptoms already present at the time of 
injury; damage of the nerve at the time of injury 
caused by a high-energy trauma; surgery-related 

nerve damage, such as that caused by irritation by 
the hardware, swelling, or extent of scar formation 
after surgery; and stenosis of the cubital tunnel due 
to malunion or displacement of the fractured bone 
fragments

21
. Hume and Wiss 

20
 reported 

electromyography proven ulnar neuropathy due to 
heterotopic ossification after tension-band wiring 
fixation in 1 patient out of 41. Finsen et al 

18
 reported 

ulnar nerve palsy in 2 patients out of 31, 1 of whom 
was treated by release of the nerve at the elbow. 
Rettig et al

22
 reported ulnar nerve palsy in 1 patient 

out of 52, which resolved spontaneously. We had 
Ulnar Nerve Palsy in 3(7.9%) patient in whom we 
failed to point out exactly the cause but in all cases 
ulnar nerve was identified and protected at the time 
osteosynthesis so re exploration was not done. All 
three patients had spontaneous recovery at 3 
months.  

Our study has several weaknesses; it was quasi 
experimental study in which only the effect of tension 
band wire was studied. We suggest that further 
studies should be conducted in which tension band 
wiring is compared with other new modalities of 
treatment. Secondly in this study patient functional 
out comes in regards of daily activities were not 
assessed. We hope that future research will focus on 
these weaknesses.  
 

CONCLUSION 
 

Our results, as well as the results of other 
investigators, show that TBW provides satisfactory 
clinical results and healing rates for most Olacranon 
fractures. However, the heterogeneous nature of 
Olacranon fractures and the potential for 
development of posttraumatic osteoarthritis patient 
with more complex injuries shall be counseled. 
 

REFERENCES 
 

1. Newman SD, Mauffrey C, Krikler S. Olecranon 
fractures. Injury. 2009;40(6):575-81.  

2. Rommens PM, Schneider RU, Reuter M. Functional 
results after operative treatment of olecranon 
fractures. Acta Chir Belg. 2004;104(2):191-7.  

3. Iannuzzi N, Dahners L. Excision and advancement in 
the treatment of comminuted olecranon fractures. J 
Orthop Trauma. 2009;23(3):226-8.  

4. Gartsman GM, Sculco TP, Otis JC. Operative 
treatment of olecranon fractures. Excision or open 
reduction with internal fixation. J Bone Joint Surg Am. 
Jun 1981;63(5):718-21  

5. Weber BG, Vasey H: Osteosynthesis in Olecranon 
Fractures. Z Unfallmed Berufskr 1963, 56:90-96. 

6. Murphy DF, Greene WB, Dameron TB Jr. Displaced 
olecranon fractures in adults. Clinical evaluation. Clin 
Orthop. 1987;224:215-23. 



Alamzeb Durrani, Muhammad Inam, Mohammad Siraj et al 

 

 

P J M H S  VOL. 7  NO.2  APR – JUN  2013   517 

7. Sultan S, Khan AZ. Management of comminuted 
fractures of the olecranon by tension band wiring. J 
Ayub Med Coll Abbottabad. 2003;15(3):27-9. 

8. Veillette CJ, Steinmann SP. Olecranon fractures. 
Orthop Clin North Am. 2008;39 (2): 229-36. 

9. Erturer RE, Sever C, Sonmez MM, Ozcelik IB, Akman 
S, Ozturk I. Results of open reduction and plate 
osteosynthesis in comminuted fracture of the 
Olecranon. J Shoulder Elbow Surg. 2011;20(3):449-54 

10. Schatzker J. Fractures of the olecranon. In: The 
Rationale of Operative Fracture Care. Berlin, 
Germany: Springer-Verlag;1991. 

11. Villanueva P, Osorio F, Commessatti M, Sanchez-
Sotelo J. Tension-band wiring for olecranon fractures: 
Analysis of risk factors for failure. J Shoulder Elbow 
Surg. 2006;15 (3):351-56. 

12. Anani A, Akouété B, Yaovi JE, Ekoué D, Atsi W, 
Assang D.Tension band wiring fixation is associated 
with good functional outcome after Olecranon fracture 
at Togo Hospital. Annals Afr Surg. 2011;8:154-9. 

13. Mezera: Rockwood and Green's. Fractures in adults. 
Volume 1. 5th edition. Philadelphia , Lippincott 
Williams & Wilkins; 2002:934-939  

14. Cabanela, Morrey: The elbow and its disorders. 3d 
edition. Philadelphia , Saunders; 2000:365-79 

15. Chalidis BE, sachinis  NC, Samoladas EP, Dimitrius 
CG,Pournaras JD.Is tenstion band wiring technique 

the “gold standard” for the treatment of olecranon 
fractures?Along term fuctional out come study. J 
orthop surg Res 2008: 3:9 doi:10.1186/1749-799X-3-9 

16. Candal-Couto JJ, Williams JR, Sanderson PL. 
Impaired forearm rotation after tension band wiring 
fixation of olecranon fractures: evaluation of the 
transcortical K-wire technique. J Orthop Trauma 
2005;19(7):480–2.   

17. Gehr J, Friedl W. Intramedullary locking compression 
nail for the treatment of an olecranon fracture. Oper 
Orthop Traumatol 2006;18(3):199–213.   

18. Finsen V, Lingaas PS, Storro S. AO tension-band 
osteosynthesis of displaced olecranon fractures. 
Orthopedics 2000;1069-72 

19. Helm HR, Hornby R, Miller SW. The complications of 
surgical treatment of displaced fractures of the 
olecranon. Injury 1987;18:48–50. 

20. Hume MC, Wiss DA. Olecranon fractures. A clinical 
and radiographic comparison of tension band wiring 
and plate fixation. Clin Orthop Relat Res 
1992;285:229–35.  

21. Paley D, McMurtry RY. Median nerve compression by 
volarly displaced fragments of the distal radius. Clin 
Orthop 1987;215:139-47   

22. Rettig AC, Waugh TR, Evanski PM. Fracture of the 
olecranon: a problem of management. J Trauma 
1979;19:23-8.

 
 


