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ABSTRACT 

The incidence of metatarsal fractures is not precisely known. Malposition might cause future metatarsalgia, mid-foot 
pain and discomfort, which may dictate an on-going need for in-shoe orthosis, shoe modification and, occasionally, 
operative correction. To minimize and prevent these problems, we describe a simple technique for reduction and fixa-
tion of metatarsal fractures by Kirschner wires. We have found this technique to be a simple and efficient way of re-
ducing and fixing metatarsal fractures. It is applied easily by the closed and open technique. 
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1. Introduction 

The precise incidence of metatarsal fractures is unknown; 
most of the literature describes stress fractures, especially 
among young athletes and military recruits. Hasselman et 
al found that the incidence of foot fracture among old 
women is 3/1000, most involving the fifth metatarsal [1]. 
Malunion of these fractures might be a cause of future 
metatarsalgia, which may dictate a continuous need for 
in-shoe orthosis, shoe modification and occasionally op- 
erative correction [2,3]. Other complications of metatar- 
sal fractures include loss of reduction, delayed union and 
avascular necrosis of the metatarsal head. Accurate re- 
duction and stable fixation is the key for favorable results 
in some of the displaced fractures. 

Fracture reduction can be achieved by closed or open 
means, and fixation might be used by plating, intrame- 
dullary screws, tension-band wiring, mini external fixa- 
tion, and intramedullary Steinmann pin [2-8]. Neverthe- 
less, Kirschner’s wires (KW) are the most commonly 
used fixation device; they may be introduced in a closed 
percutaneous technique or by an open mode as part of 
open reduction and internal fixation surgery. In such a 
case they are often introduced using the “antegrade-re- 
trograde” technique. In this technique the KW is intro- 
duced into the distal metatarsal shaft and/or neck through 
the fracture, out of the metatarsal head (usually through- 
out the sole of the foot). The KW is then grabbed by the 
drill at the sole of the foot, the fracture is reduced and the 
KW is driven retrograde to the base of the metatarsus. 

The KW needs to hold in the base of the metatarsus for a 
stable fixation, but not penetrate into the Lisfranc joint. 
This is sometimes not easy, especially in osteoporotic 
patients. The advantage of intramedullary fixation by 
KW is its relatively simple application, minimal or no 
periosteal stripping, and easy removal. This technique is 
especially appealing when the nature of the fracture and 
the degree of comminution precludes distal or proximal 
fixation of plates or screws (e.g., metatarsal neck frac-
tures) [8]. Although it is usually not as stable as other 
internal fixation devices, the stability secured by KW 
suffices due to the inherent stability of the metatarsus, 
which is stabilized by the neighboring metatarsals. 

We describe a simple technique for reduction and fixa-
tion to prevent penetration into the Lisfranc joint by the 
Kirschner wires. 

2. Technique 

After preparing the metatarsal fracture site for an open 
reduction (Figures 1(a), (b)), a Kirschner wire (KW) 
which has one sharp and one blunt end is used for in- 
tramedullary fixation. It is best introduced free hand in 
an antegrade fashion from the fracture into the medullary 
canal of its distal segment. Introducing the KW by the 
free-hand technique allows more sensitive palpation of 
the fracture site. Advancing the KW in the canal helps to 
achieve the desired location with extensive fluoroscopy 
use. Intraoperative images are necessary to confirm the 
correct location of the KW. Once the correct position of 
the KW within the canal of the distal fragment is con- *Corresponding author. 
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firmed, the distal part is pushed against the head and 
helps to bring the metatarsus into length. At times, espe- 
cially when the fracture is not fresh, significant force is 

necessary to overcome the shortening. In such a case, 
two maneuvers can be done: After mounting the KW on 
a drill, the drill and the KW are pushed forcibly without  

 

       
 

                 
 

       

Figure 1. Percutaneous closed reduction and internal fixation of fifth metatarsal fracture with shortening and mild comminu-
tion in an 80-year old woman (a, b); A Kirschner wire (KW) has been introduced through the fracture into the distal frag-
ment and the base of the proximal phalanx. The KW sharp tip is protruding out through the plantar skin (c); The drill is 
mounted on the distal sharp end of the KW (d); which is pulled back until the proximal end is at the level of the fracture (e); 
An attempt is made to redirect the dull proximal end of the KW into the canal of the proximal part of the metatarsus (f, g); 
After the KW location within the proximal fragment medullary canal was verified in two plane fluoroscopy. It was pushed 
and drilled proximally until its dull end abutted against the base of the metatarsus (h); There is increased resistance to fur-
ther advancement of the KW, which is used for further reduction and length restoration by pushing the drill and, at the same 
time, pulling the toe. In osteoporotic patients, this maneuver should be carried out cautiously, lest penetration into the joint 
occurs. The distal tip of the KW is cut and bent. Two weeks post surgery, radiography demonstrate good location of the KW 
(i); Length has been only partly restored due to the closed nature of the surgery, the two weeks that has elapsed from the 
injury to the surgery, and the osteoporotic bone which precluded forceful reduction. 
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rotating the KW. In this way a pushing force rather than 
a drilling one is applied manually. If more distraction 
force is needed, the toe can be grabbed from both sides at 
the proximal phalanx with a small Webber clamp or a 
towel clamp and pulled. However, the advantage of di- 
rectly pushing on the head in terms of less harm to the 
toe is obvious. 

Once the desired possible length has been achieved, 
the KW is drilled through the metatarsal head into the 
base of the proximal phalanx of the toe with its sharp 
edge exiting from the sole (Figure 1(c)). We recommend 
keeping the metatarsophalangeal joint in a slight plantar- 
flexed position, as this joint not infrequently ends up in 
dorsal subluxation due to scarring that occurs to the dor-
sal elements and the extensor tendons as a result of the 
injury. The drill is disengaged from the proximal part of 
the KW and is assembled on its distal part in the sole of 
the foot (Figure 1(d)). The wire is pulled to the level of 
the fracture (Figure 1(e)). Open or closed reduction of 
the fracture is achieved by pushing the proximal part of 
the KW into the proximal intramedullary canal (Figures 
1(f), (g)). If done in a closed fashion, fluoroscopy is used 
to assess the position of the KW within the canal in two 
planes. The KW is drilled further within the metatarsal 
medullary canal until it stops at the metatarsal base 
which exerts increased resistance on the dull proximal 
end of the KW (Figure 1(h)). Gentle but forceful push- 
ing with the drill rotating and at the same time pulling on 
the toe will return some additional length. Although the 
KW has a blunt edge that stops at the base of the meta- 
tarsus, forceful pushing of the running drill may cause 
penetration if osteoporotic bone is involved. The wire 
end protruding from the sole is cut and bent, leaving a 
small edge for future removal (Figure 1(i)). 

3. Results and Conclusion 

We have found this technique to be a simple and easy 

way for reducing and fixing metatarsal fractures. It can 
be applied by closed or open techniques, preventing addi- 
tional damage to the soft tissue surrounding the bone. 
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