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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Fractures of the metacarpal particularly the 5th metacarpal 

is quite common among all hand fractures and has a high 
incidence in male adult population. Proper management of these 
fractures plays a key role in rehabilitation and early return to 
work thus reducing the economic burden. Treatment of these 
injuries depends on the type of injury: whether it is a closed/
open fracture, degree of angulation at the fracture site and 
also mal-rotation and shortening of the finger. Non-operative 
management is suitable for fractures which are closed, non-
displaced and without angulation or rotation. Open fractures, 
fractures with angulation and/or mal-rotation and fractures 
with neuro-vascular injury are more suitable for operative 
management. The acceptable angulation for conservative 
management for most studies is 70 degrees. Buddy strapping 
with a Futura splint provides good functional results. In 
fractures requiring operative intervention, K-wire fixation is 
a minimally invasive method of fixation, which in most cases 
has good functional results. Plate and screw fixation, however, 
is preferred for cases with significant comminution or multiple 
metacarpal fractures.

Key words. Boxer's fracture, Metacarpal fracture, K-wire, 
Plate, Plateintra-medullary fixation.
Introduction.

Among all the fractures occurring in the hand metacarpal 
fractures are quite common and they constitute 40% of all 
hand fractures [1]. Metacarpal fractures most often happen 
in young active male population leading to loss of time from 
work leading to a high economic burden. Proper management 
of these fractures plays an important role in the rehabilitation 
of these young working population and helps in early return to 
work. Studies have shown that if these injuries are not managed 
properly can lead to loss of livelihood and economic burden 
particularly among working population [2]. 

A Boxer’s fracture is a fracture at the neck of the 5th 
metacarpal which occurs most commonly after a direct trauma 
to a clenched fist. Treatment of these injuries depends on the 
type of injury: whether it is a closed/open fracture, degree 
of angulation at the fracture site and also mal-rotation and 
shortening of the finger. Non-operative management is suitable 
for fractures which are closed, non-displaced and without 
angulation or rotation. Open fractures, fractures with angulation 
and/or mal-rotation and fractures with neuro-vascular injury are 
more suitable for operative management. Open fractures have 
a tendency to become infected leading to loss of hand function 
and high morbidity. Fracture with malrotation and angulation 
with shortening leads to loss of hand function due to loss of 
hand cascade effect and also cosmetic deformity [3].

Etiology.
A boxer’s fracture most commonly occurs as a result of direct 

trauma to a clenched fist (boxing injury), due to which the 
energy is transferred through the fifth metacarpal bone axially, 
leading to dorsal angulation at the fracture site due to pull of 
interosseous muscles. The injury most commonly affects young 
adult male population [3,4].
Immediate Management.

The clinician should do a thorough inspection of the hand during 
the initial assessment to check for hand alignment, bite marks 
(fight bites), neurovascular status, rotational deformity, and 
pseudo-clawing. The function of the hand should be evaluated 
to check for any tendon damage as tendons are also sometimes 
damaged during the injury [5]. The neurovascular bundle runs 
adjacent to the metacarpal bone may become damaged in 
displaced and angulated fractures and in these cases, surgical 
treatment is the mainstay. Fight bites have a high incidence of 
infection and require early washout and debridement along with 
antibiotics & tetanus prophylaxis is required as infection may 
lead to osteomyelitis and eventually need for amputation and 
also risk of tetanus [6].

In angulated fractures, a closed reduction can be attempted in 
the Accident & Emergency department under local anaesthesia 
with the use of the JAHSS manoeuver, with metacarpophalangeal 
and interphalangeal joints flexed to 90 degree and pressure 
applied to the dorsal aspect of metacarpal head to flatten the 
fracture angulation [7]. Although the initial reduction may be 
successful, one study showed that maintenance of reduction by 
this technique is an issue [8].

Plain X rays in antero-posterior, lateral and oblique views are 
the gold standard in diagnosis and determination of degree of 
angulation and displacement. The normal angulation of fifth 
metacarpal is 15 degrees, so the angulation greater than the 
baseline of 15 degrees should be measured [3,4]. Kocaoğlu et al 
suggested the use of ultrasound to detect metacarpal fractures in 
the emergency department to reduce the requirement of X rays 
for suspected metacarpal fractures [9]. CT scanning is helpful 
in detecting occult metacarpal fractures when the fracture is not 
visible on plain X-rays [10].
Non-Operative Management.

Non-operative management is the preferred mode of treatment 
for fractures which are closed, not angulated and not malrotated. 
These fractures can be managed either with an ulnar gutter splint 
[3] or buddy strapping in uncomplicated cases [11]. Previous 
literature studies recommend that the preferred position of the 
hand for fracture splinting is 20-degree extension at the wrist, 
60–70-degrees flexion at the metacarpophalangeal (MCP) joint 
and extension at the interphalangeal joints [12]. Buddy strapping 
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also reduces the risk of rotational deformity [8]. Some studies 
have found that the functional outcome with buddy strapping 
and ulnar gutter splint are similar [13,14]. The study by Bansal 
et al found that when buddy strapping was used patients had 
more satisfaction and shorter follow-up period [14]. A few 
studies have recommended an acceptable angulation up to 70 
degrees for 5th metacarpal fractures [15,16]. However, one study 
by Ali et al showed 8% reduction in strength of flexor digiti 
minimi and 22% reduction in range of motion associated with 30 
degrees of angulation [17]. The acceptable angulation is greater 
for the ulnar digits as there is more compensatory movement of 
the 4th and 5th Metacarpal joints [3].
Operative Management.

There are a number of indications for operative management 
of 5th metacarpal fractures [4]. These include open fracture, 
intra-articular fractures, multiple metacarpal fractures, fractures 
extending to the metacarpal head with > 1 mm displacement, 
volar angulation & displacement of distal fragment, shortening 
>5mm, non-union, malunion, rotational deformity and failure 
of non-operative methods. Operative management is rapidly 
evolving and there are various methods of operative fixation like 
Kirshner wires (K- wires), plate and screws and intra-medullary 
fixation.
K-Wire Fixation.

K-wire fixation is a minimally invasive mode of fixation for 
both closed and open metacarpal fractures [4]. The K-wire 
should pass the fracture site at an angle more than 45 degree 
[18]. The K wire can be used in the following ways to fix 
metacarpal fractures (Figure 1).

Figure 1. Methods of K-wire fixation in metacarpal fractures.

1.	 Cross-pinning: In this technique two K-wires, are 
advanced in a retrograde fashion across the fracture site to 
control rotation.

2.	 Crucifix pinning: This technique involves one K wire 
inserted through the metacarpal head into the intra-medullary 
canal and another K wire passed through the metacarpal head 
into the adjacent metacarpal. The two wires should sit at right 
angles to each other [4].

3.	 Transverse pinning: This technique is mainly used in 
fourth and fifth metacarpal fractures, in which the K-wire is 
driven from the ulnar aspect of the fractured metacarpal to its 
unfractured counterpart to stabilize the fracture. Two studies 

have shown that when compared to intra-medullary pinning, 
this technique had favourably shorter operating times and fewer 
complications. However, reduced functional outcomes were 
noted [19,20].

4.	 Single K wire in lazy S fashion: A single K-wire with 
two bends (one mild bend at 5 mm and another smoother bend 
along the whole wire) inserted in a antegrade fashion into the 
medullary canal [21].

5.	 Bouquet pinning: This technique involves inserting 3 
K wires in antegrade fashion into the metacarpal canal. The K 
wires should have a dorsal bend to hold the reduction [4].

The benefits of K-wire fixation include the minimal invasive 
technique of fracture fixation [4] and gives a good range of 
motion of 97.7 % when compared to the non-injured side [22].

The drawbacks of this method of fixation are reduced stability 
if extensive comminution of fracture is present [23], high 
incidence of pin-site infection [24], potential chance of mal-
union/non-union [25] and incidence of tendon adhesion and 
joint contracture as a result of prolonged immobilization [2].
Intra-medullary Fixation.

Intramedullary fixation of fifth metacarpal fractures can be 
achieved by 

1.	 Pre-fabricated intra-medullary nail inserted in the 
antegrade fashion [23].

2.	 Headless screw inserted through the metacarpal head 
in retrograde fashion [2].

Comparative studies with K-wire fixation vs intramedullary 
fixation have proved that intra-medullary fixation resulted in 
improved range of motion and lower incidence of shortening 
[2]. Headless screws are usually inserted by retrograde fashion 
through the metacarpal head, through a small incision at the 
metacarpophalangeal joint over a retrograde guide wire inserted 
into the distal fragment. The head of the screw is buried inside 
the bone cortex, which avoids the need for removal in future. 
Comparative studies have shown that both K-wire fixation and 
headless screw fixation have similar biomechanical stability 
[26].
Plate and Screw Fixation.

Plate and screw fixation is a very efficient method of fixation 
of metacarpal fractures. This is most profound in cases with 
significant comminution or multiple metacarpal fractures [4,2]. 
However, in cases with a small distal fragment, the fixation 
might result in instability. This method of fixation can also be 
associated with stiffness and extensor mechanism problems [2]. 
In a study by Facca et al comparing locking plates vs K-wire 
stabilization, it was found that the locking plate offers the benefit 
of immediate mobilization while K-wires require six weeks of 
immobilization [22].
Discussion of current trends.

As per recent studies, uncomplicated 5th metacarpal fractures 
are treated with immobilization with splinting. Fractures with 
displacement can be managed either with closed reduction 
and splinting or surgical management. Surgical management 
is specifically indicated in situations like open fracture, intra-
articular fractures, multiple metacarpal fractures, fractures 
extending to the metacarpal head with > 1 mm displacement, 
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21. Boussakri H, Elidrissi M, Azarkane M, et al. Fractures of 
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volar angulation & displacement of distal fragment, shortening 
>5mm, non-union, malunion, rotational deformity and failure 
of non-operative methods. With respect to method of operative 
fixation, locking plates have become the current trend compared 
to K-wires as locking plates offer stable fixation and immediate 
post-op mobilization which is crucial in hand surgery [3,4].
Conclusion.

The recent studies show that there is still no clear consensus 
as to the single most effective treatment for boxer’s fractures. 
In cases where the fracture is closed, stable with no nerve 
or blood vessel injury, conservative treatment is preferred. 
The acceptable angulation for conservative management for 
most studies is 70 degrees. Buddy strapping with a Futura 
splint provides good functional results. In fractures requiring 
operative intervention, K-wire fixation is a minimally invasive 
method of fixation, which in most cases has good functional 
results. Plate and screw fixation, however, is preferred for cases 
with significant comminution or multiple metacarpal fractures.
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