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Objectives

The fifth metacarpal neck fracture is the most common type of metacarpal fracture. Open reduction is
sometimes needed when reduction cannot be achieved with closed procedures. Traditional tension band
wire (TBW) and plates cause soft tissue irritation for the prominence of the hardware. We proposed a
simple and effective surgical technique for S5th metacarpal neck fracture fixation that provides adequate
stability and low soft tissue irritation under a wide-awake approach.

Methods

The incision is made and the fracture was exposed. Wire guide made from steel part of 18 gauge
needle was drilled into the distal and proximal fragments. Twenty-four gauge wire was used to pass
wire guide as the figure 8 style. The fracture stability was checked by active and passive motion of MCP
joint under  wide-awake approach. Four patients undergone this procedure and the preoperative and
postoperative data were collected.

Results

The average preoperative dorsal angulation angle was 51 degrees. The radiography showed bone
union without any residual angulation and  patients were able to use the finger without any pain or
limited range of motion. They are asymptomatic and satisfied with the outcome at postoperative 6
months follow-up.

Summary

Internal fixation is sometimes needed in open reduction for metacarpal fractures. Traditional TBW and
plates may cause soft tissue irritation for the prominence of the hardware. The modified TBW  that we
proposed provides adequate fracture stability and has a very low profile and a low cost. We recommend
this method for metacarpal neck fracture when open reduction is performed.
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1. Good morning, I am Doctor Hsu from Taichung Veterans General Hospital, Taiwan.,
Today I am going to share the experience of using Modified Tension Band Wire to fix 5" Metacarpal
Neck Fracture. We think this method is an Ideal Low Profile Internal Fixation Method for this region

2. Intoday speech I separate it into 3 parts. In the first part, I will introduce current treatment methods
for metacarpal neck fracture. In the second part, I will share how and why we apply tension band
wire on metacarpal neck fracture In the last part, I will present the clinical results and make the
conclusion for this treatment

3. 50% Metacarpal neck fracture involve fifth metacarpal bone. It is usually caused from direct blow to
the metacarpal head. It is also called boxer' s fracture

Reviewing the literature, treatments for metacarpal bone fracture includes close reduction with casting or

percutaneous pining, plating or intramedullary pining or screw fixation. Its common complication

includes joint stiffness and tendon 1rritation

4. For the comparing of cast fixation methods, one paper in 2008 advocated that MCP-extension cast
had advantages of quicker application and, to a much lesser degree, better tolerability, range of
motion, and final grip strength than volar outriggers after 4 weeks immobilization

5. Inareport of case series in 2009, authors reported good radiographic and functional results for the
treatment of 5-10 minutes traction and 4 week casting and buddy tapping

6. In 2010, a paper compared the treatment outcomes of fifth metacarpal neck fracture treated with
locking plate and intramedullary K-wire

One Kirschner wire was inserted antegradely from proximal metaphyseal region. Locking plate was put
on dorsal aspect of the metacarpal bone. The results showed Intramedullary pinning had better active
range of motion. The pain, DASH score, strength, time off work or head displacement were similar. On
the other hand, plating on metacarpal bone had complication of avascular necrosis of metacarpal head

and tendon 1irritation.

7. Another fixation method to fix 5" metacarpal fracture is percutaneous transverse pining. In a series of
28 cases, they had good ROM and DASH score

8. In comparison of antegrade intramedullary pinning and retrograde intramedullary pinning.  Antegrade
pinning seems to have better results in pain, range of motion and strength.

9. We have a summary from literature review. For the immobilization treatment, MCP extension cast is
more practical than the volar outrigger. Buddy tapping is a good protection choice in more unstable
fracture. For the percutaneous pinning, both transverse pinning and IM pinning had good results.
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Antegrade pinning had better outcomes than retrograde pinning.  Generally intramedullary pinning had
better results than plating for reduced tendon irritation.

10. In the second section of this speech, I will introduce tension band wire in the following time. Tension
band wire can convert tensile force into compression force at the opposite cortex to improve fracture
stability and improve bone union.

11. The mechanism of tension band wire had been applied on many fractures including medial malleolar
fracture, olecranon fracture, patellar fracture and proximal humerus fracture.

For the metacarpal fracture, there are also tension side and compression side at dorsal and volar side
respectively.

12. Our procedure is as followed: Under local anaesthesia with 20 c.c 1% lidocaine and 1: 100,000
epinephrine injection to subcutaneous tissue (Lalonde and Wong, 2013), central incision of dorsal 5"
metacarpal was made. The plane between extensor digitorum communis (EDC) and extensor digitorum
minimi (EDM) was split. The fracture site was exposed. The metacarpal-phalangeal joint capsule was
opened to expose distal end of metacarpal. The steel part of 18 gauge needle was separated (Figure 2)
and mounted on the electric driller to be the wire guide (Figure 3).Two wire guides were drilled into the
distal and proximal parts of fractured metacarpal at middle point between the near and far cortex which
were around 0.5-1 cm to the fracture site(Figure 4). The fracture reduction and wire guide positions were
checked by intraoperative C-arm image intensifier. A small gauge 25 stainless-steel wire was used to
pass the two wire guides as the figure 8 style. The needle was then withdrawn after fracture was reduced,
and the wire was then tightened (Figure 5). The fracture stability was checked by active and passive
motion of metacarpal-phalangeal joint.

13. We can find good fracture stability during passive motion of metacarpal phalangeal joint

14. Good fracture stability can also be observed during active motion of metacarpal phalangeal joint
under WALANT procedure

15. In the postoperative radiography, a well-reduced fracture and low profile fixation can been found

16. The patient was able to use this finger without pain or limited range of motion 6 months after
operation.

17. No splint nor cast was used during postoperative course .
Six months post-operatively, the radiography showed bone union without any residual angulation

18. We recommend this internal fixation method for metacarpal neck fracture. Anatomic reduction and
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rigid and low profile device fixation can be all achieved with this method. We demonstrated the
technique of how to apply tension band wire technique on metacarpal bone fracture with an excellent
treatment outcome. This surgical procedure may also be useful in other metacarpal or phalangeal
fractures.

19. Thanks for your attention
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Outlines

= Metacarpal neck fracture and its
treatments

= Tension band wire
= Clinical experiences and conclusions
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n Metacafpal neck fracture

. = Complication;stiffness,.tendon irritation sy

= 50% involve 5t metacarpal bone
a Treatments
= Close reduction (CR)+casting
= CR+percutaneous pinning
= Plate or IM pinning or screw
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Comparison of 2 Methods of Immobilization of Fifth
Metacarpal Neck Fractures: A Prospective
Randomized Study

o Bt b MU, faneth Kim, MU, Alexamdee Y. Shen, MU
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*4 week immobilization
MCP-extension cast better than volar outriggers
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*5-10 min traction+4-weeks casting+buddy tapping
*59 patients series: good radiographic and functional results
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Metacarpal Neck Fractures: Results of Treatment
b ith Traction Reduction and Cast lnmobilization
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ORIGINAL ARTICLE
Fifth metacarpal neck fracture fixation:
Locking plate versus K-wire?

5. Facca, R. Ramdhlan, A, Pelissier, M, Diaconu,

. Liverneaux”
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*18 Locking plate vs 20 IM pinning:
*IM pinning: better active ROM, same pain, DASH, strength, time off work or hes
displacement
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Fractures of the neck of the fifth metacarpal bone. Medium-term results in
28 cases treated by percutaneous transverse pinning
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*28 patients: 5 weeks K pin+ cast splinting
*Good ROM, DASH score
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Antegrade Intramedullary Pinning Versus Retrograde
Intramedullary Pinning for Displaced Fifth Metacarpal Neck
Fractures
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*23 antegrade IM vs 23 retrograde
*5 weeks splint, 3 months K pins
*Antegrade better than retrograde
in Pain, ROM and strength
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Sectional Summary

= Immobilization
= MCP- extension cast > Volar outriggers
» Good results for casting+ buddy tapping

= CRPP
» Good results for transverse pinning, IM pinning
= IM pinning > plating
» Antegrade pinning> retrograde
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Tension Band Wire

= Tension band wire (TBW) principle

= Covert tensile force into compression force
at the opposite cortex-> Improves stability
and bone union

Tension Band Wire

= Application

= Extensively used to stabilize fracture with
tension and compression sides

\'\\‘
a 1
e

N VA

Procedure of TBW
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Fracture Stability: Passive ROM Fracture Stability: Active RO
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Discussion

= TBW advantages
= Low profile
= Rigid internal fixation, immobilization free
= Wide awake surgery, intraoperative test
= Possible drawbacks
= Tendon irritation

= Contraindication in volar cortex
comminution condition
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Thanks for your Attention




