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Abstract: The hand is essential in humans for physical manipulation of their surrounding environment. Allowing the 

ability to grasp, and differentiated from other animals by an opposing thumb, the main functions include both fine and 

gross motor skills as well as being a key tool for sensing and understanding the immediate surroundings of their owner. 

Hand fractures are the most common fractures presenting at both accident and emergency and within orthopaedic clinics. 

Appropriate evaluation at first presentation, as well as during their management, can significantly prevent both morbidity 

and disability to a patient. These decisions are dependant on a wide range of factors including age, hand dominance, 

occupation and co-morbidities. 

A fracture is best described as a soft tissue injury with an associated bony injury. Despite this being the case, this paper 

intends to deal mainly with the bone injury and aims to discuss both the timing, as well as the methods available, of hand 

fracture management. 
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HAND ANATOMY- A BRIEF REVIEW 

 The hand consists of a main body known as the palm and 
five digits - a thumb and four fingers. Each hand is attached 
to the forearm at the wrist joint. There are twenty-seven 
bones within the hand, arranged into three distinct groups - 
carpals, metacarpals and phalanges. The hand has a volar 
surface that includes the palm, and a dorsal surface that is 
commonly referred to as the “back” of the hand. The two 
lateral borders of the hand are commonly referred to 
according to their relation with the bones of the forearm, 
with the thumb forming the radial border and the little finger 
relating to the ulnar border. These terms are important when 
describing fractures and how they are displaced, subluxed or 
angulated. 

 The carpal bones form the base of the hand and the wrist 
joint, there are eight in total which are small and irregularly 
shaped. They are arranged into two separate rows, with the 
proximal row forming part of the wrist joint and the distal 
row articulating with the base of the metacarpal bones in the 
palm of the hand. Fractures to carpal bones are relatively 
uncommon and will not be discussed. 

 The main body of the hand is formed by the five 
metacarpal bones, and is commonly referred to as the palm. 
The metacarpal bones are numbered one to five, with one 
corresponding to the thumb and five the little finger. Each 
metacarpal has a base that articulates with the distal row of 
carpal bones. The body or shaft of each metacarpal is curved 
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and this gives the palm of the hand its characteristic cup 
shape. The shaft of each metacarpal widens at its distal end 
to form a neck and finally the metacarpal head. The dorsal 
surface of each metacarpal head is broad and flat, whilst the 
palmar surface has a central depression for the passage of the 
flexor tendons. The heads of the metacarpals are prominent 
structures and can easily be felt especially when the hand is 
made into a fist. They articulate with the proximal phalanx 
of each digit to form the metacarpal-phalangeal joints 
(MCPJ), which are more commonly known as the 
‘knuckles’. These are condyloid joints that allow flexion and 
extension of the digits, as well as a very small degree of 
abduction and adduction when the digits are extended. 

 The five digits of the hand begin at the MCPJ and are 
formed by the phalanges. There are fourteen phalangeal 
bones in the digits of the hand. The structure of each phalanx 
is similar to that of the metacarpal bones, each has a base, 
shaft, neck and head that is formed from two condyles. 

 The fingers are formed by three phalanges - proximal, 
middle and distal phalanx. These bones are arranged 
lengthways in relation to each other to give the long thin 
characteristic shape of the finger. The phalanges reduce in 
size from proximal to distal. There are two joints between 
the three phalanges in each finger, which are the proximal 
and distal interphalangeal joints (PIPJ, DIPJ). These joints 
are hinge joints that allow each finger to have two separate 
points of flexion and extension along its length. The joint 
capsule is reinforced on its volar aspect by the thickened 
ligament known as the volar plate that prevents 
hyperextension of the joint. The thumb is often considered a 
separate entity from the fingers and is formed from only two 
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phalangeal bones referred to as proximal and distal, it 
therefore only contains one interphalangeal joint. 

METACARPAL FRACTURES AND ASSESSMENT OF 
THE HAND 

 Fractures of the metacarpal are the most common of hand 
fractures accounting for up to 40% [1, 2] and are usually the 
injury described as ‘a broken hand’ by the general public. 

 For discussion purposes fractures of the metacarpals are 
best described anatomically and the digits can be grouped 
together, although the fifth metacarpal is often expressed on 
its own as the ‘boxer fracture’ and accounts for a quarter of 
all metacarpal fractures [2]. Likewise, due to anatomical and 
functional variance the first metacarpal is generally classified 
as a separate entity, and will be discussed later in the paper 
on its own. 

 Management of fractures to the metacarpal bones of the 
hand is decided on both the clinical examination and 
radiological findings. The reasons behind this are that the 
hands long-term function is often dependant on the fractures 
angulation and rotation. 

 The key parts of the clinical examination is to assess the 
degree of rotational deformity, and whether there is any soft 
tissue compromise, including evidence of compound 
fractures with or without the involvement of a ‘fight bite.’ 
This term relates to the high incident of hand fractures 
secondary to punches and that a number of these involve a 
punch to an individual’s mouth and thus an accidental ‘bite’ 
to the skin. Inability to extend at the metacarpophalangeal 
joint also correlates to increased need of operative fixation. 

 Rotation of the digit impacts greatly on functional grip, 
and can be a source of chronic pain [3]. lt is best assessed by 
asking the patient to make a fist. The digits of all 4 fingers 
should point towards the scaphoid tubercle, without overlap-
ping with the MCPJ and PIPJ flexed (Fig. 1). Likewise the 
nail should appear parallel to the hand and neighbouring 
digits when looking end-on (Fig. 2). The digits should then 
tuck in as the DIPJ is flexed, although pain often restricts a 
degree of the flexion of all these joints. Comparison should 
be made to the other hand, but there is now a feeling that 
both digit overlap and nail alignment vary greatly within the 
population, making the clinical examination all the more 
difficul [4-6]. 

 The radiological findings correlate to the angulation of 
the fracture, as well as metacarpal shortening. Metacarpal 
shortening appears to consequently affect interosseous 
function with a 10mm loss of length corresponding to up to 
55% muscle power loss [7]. 

 Radiological views of the individual metacarpals are not 
possible. Posteroanterior and oblique views are mandatory. 
Ulnar digit injury lateral views should be optimally taken 
with 30-degrees pronation, and the radial digits with 30 
degrees supination. However, angulation of the metacarpal 
bones is often best seen with a true lateral view. The 
Brewerton view can be useful if collateral ligament avulsion 
injury is suggested, and is taken with the MCPJ flexed at 65 
degrees and the radiological view angled at a 15-degree 
angle ulnar to radial. 

 

 

Fig. (1). The direction of the fingers when flexing to make a fist: 

pointing towards the area of the scaphoid tubercle. These lines 

are disrupted when the finger is rotated with the the rotated finger 

lying under neighbouring digits. 

 

Fig. (2). Examination of rotation of the fractured digit. The fingers 

should be held with the MCPJ, PIPJ and DIPJ flexed and the angle 

of the nail should correspond to the plane of the palm. Some 

rotation may be normal for the patient (as in index and little finger 

in example). 

METACARPAL FRACTURES 

 Fractures of the metacarpal bone either involve the 
proximal base, the shaft, neck, or the distal head. The neck 
and shaft are more commonly injured in contradiction to the 
first metacarpal where the base is most often involved. 
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 Fractures of the metacarpal head are by definition intra-
articular, and are rarer than fractures involving the distal  
parts of the bone. The second metacarpal is the most 
common to be injured, and the cause is often as a result of a 
direct blow or crush injury. Fractures in this region are often 
comminuted, causing additional difficulty with their 
management. These injuries generally require open reduction 
and fixation although it is reported that metacarpal head 
fractures can be treated conservatively, with good long-term 
outcome if there is less than 25% joint involvement [8]. 

 The neck of metacarpal is the most common site of 
fracture and is greatest in the two ulnar border digits, 4 and 
5. The shaft of the metacarpal is also referred to as the body. 
The shaft can be fractured in 3 ways, oblique, transverse or 
spiral, and comminuted with the least protected fifth 
metacarpal at highest risk of injury [8]. Rotational deformity 
is greater in injuries to the shaft. 

 Both neck and shaft fractures are characteristically 
related to axial loading or direct trauma. Both typically 
angulate with a dorsal apex (Fig. 3). This angulation is often 
accepted due to the carpometacarpal (CMC) joint range of 
movement that can compensate for angles up to 10-15 
degrees in the index and middle finger, and 20 degrees in the 
ring. The more proximal the fracture generally the greater 
the angulation, and the more noticeable any hand deformity 
such as clawing becomes. It has been reported that volar 
angles up to 70 degrees have been tolerated with 
conservative management and no long-term functional 
deficit [9]. 

 

Fig. (3). Angulation measurement of metacarpal fracture. 

 The Boxer’s fracture is a fracture involving the fifth 
metacarpal neck. There is no stabilisation along its ulnar 
aspect (the other digits have a neighbouring bone) and 
therefore fractures result in the metacarpal head being freed 
from any proximal attachments. This allows the head to rest 
in a greater volar angle and if left long term causes reduced 
metacarpal flexion due to collateral ligament shortening. 
Angulation of the head below 30-40 degrees is often 
acceptable in the fifth metacarpal, again thanks to CMC joint 
movements [10] and again angles up to 70 degrees have been 
successfully managed conservatively [11]. 

 Fractures at the metacarpal base are the most stable of the 
metacarpal fractures due to both dorsal and palmar 

carpometacarpal, and the interosseous, ligaments. This 
stability is greatest in the second and third digits as there is 
some greater mobility allowed in the ulnar sided fourth and 
fifth digits [12]. 

 They are generally classed as intra or extra-articular. 
Insertion of the flexor and extensor carpi muscles into the 
metacarpal bases (Radialis into the second and third 
metacarpal, and ulnaris into the fourth and fifth) can 
potentially aggravate any deformities. Intra-articular base of 
metacarpal fractures are uncommon but there may have a 
tendency of being both under-reported and diagnosed thanks 
to the stability of the surrounding structures [13]. 

NON-SURGICAL MANAGEMENT OF METACAR-
PAL FRACTURES 

 Literature regarding management of any of the above 
fractures involving the metacarpals is vast although there 
appears to be no full consensus on particular pathways [14]. 
Non-operative techniques involve buddy strapping the 
injured digit to a neighbouring digit, with or without the 
application of varying degrees of splint including thermo-
plastic moulds or Plaster of Paris (POP) back slabs or cast. It 
is generally regarded that the ‘buddy’ or ‘neighbour strap’ 
reduces the risk of rotational deformity. Conventional 
teaching suggests splintage of the fracture with an aim of 20 
degrees wrist extension, the metacarpophalangeal joint in 60-
70 degree flexion and interphalangeal joint extension [15]. 

 This approach is described to reduce consequent ligament 
shortening and consequent reduction in initial and long-term 
hand function. However, several studies have suggested that 
both the degree of metacarpophalangeal extension or flexion 
as well as the amount of interphalangeal joint immobilisation 
does not have a significant impact on long term function, 
when looking at extra-articular fractures [16, 17]. 

 One study reported good results with simple buddy 
strapping of the fractured fifth shaft to the ring finger as 
compared to a gutter POP, with no difference of function at 
twelve weeks as well as the former group having little to no 
hospital interaction after initial strapping and advice [18]. 
McMahon et al., found no significant difference between a 
compression bandage splint and POP managed stable shaft 
fractures, with a view for three-week immobilisation [19]. 

 Metacarpal base fractures that are undisplaced and 
impacted can be conservatively managed [20]. 

 Non-surgical management of the majority of shaft and 
neck fractures is generally accepted, as long as suitable 
reduction has occurred [7, 19]. This is particularly noticeable 
in isolated third and fourth metacarpal fractures where the 
bones are well supported by the adjacent bones and strong 
intermetacarpal ligaments. Reduction of the angulated 
fracture can be attempted in the emergency setting, and is 
best done with the hand in 90 degree flexion at the 
metacarpophalangeal and proximal interphalangeal joints. 
Pressure is then applied on the dorsal aspect of the fracture 
with an attempt to ‘push’ the metacarpal head dorsally and 
flattening the shaft [21]. This technique can be attempted for 
closed fractures and although allows good reduction of the 
fracture, it is difficult to maintain this position as the hand 
cannot be splinted in this position due to long term clawing 
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and flexion contracture formation, and the hand is placed in 
the above conventional position for POP application. 

 Again reports seem to support both conservative and 
operative management for metacarpal base fractures. Those 
with no or minimal displacement have been found to have 
satisfactory results in hand function, especially grip, with 
wrist immobilisation for 4 weeks [21]. Those with 
displacement can be treated with reduction of the fracture 
and K wire fixation, with subsequent POP for a similar time 
period [22-25]. One paper [26] where only base of fifth 
metacarpal fractures were treated, and all conservatively, 
appears to describe complications such as metacarpal 
shortening and joint problems which are not commented on 
in the other papers, and may suggest these complications do 
not occur with operative fixation. 

SURGICAL MANAGEMENT OF METACARPAL 
FRACTURES 

 Indications for surgery include; open fractures, intra-
articular fractures, angulation of the fracture greater than 30 
degrees, rotational deformity greater than 10 degrees and 
gross (>5mm) shortening of the metacarpal [27]. Likewise 
the irreducible or unstable fracture requires operative 
management, as does multiple digit involvement. 

 If the fracture is open, or a compound fracture, this 
requires formal debridement and irrigation, as well as 
appropriate antibiotic cover, and this can be done with 
reduction with or without fixation. Human bites, including 
the fight bite scenario, require intravenous antibiotics. 
Injuries involving extensive soft tissue loss, with or without 
bony injury require operative management too. Cosmetic and 
aesthetics of the hand may also precipitate surgical input. 

 Metacarpal fractures in general can be treated with 
Kirschner wire (K wire), screws or intra-osseous wiring as 
well as the use of hand plates [28]. Each choice is more 
dependent on surgeon preference and skill rather than any 
particular benefit with the varying approaches [29]. Intra-
operative radiography is generally required. Immobilisation 
for greater than two week is suggested with K wire fixation 
[15] and this method of fixation is generally believed to be 
the least invasive technique with maximum long-term 
function [30]. 

 The fifth metacarpal often requires fixation after the base 
is fractured due to the deformity exaggerated by the pull of 
extensor, and to a lesser extent flexor, carpi ulnaris. K wires 
have long been the optimum management for these injuries. 
Intermedullary fixation of the fifth metacarpal neck fracture 
has been reported to give similar results to K wire fixation 
[31] although locking plates do not show any benefit and due 
to their cost do no justify their use [32]. With regard to how 
to pin this bone, intramedullary K wires have been shown to 
be more effective than a transverse approach but is more 
technically demanding [33]. 

 In respect to the other metacarpals, shaft fractures can be 
stabilised with all the above techniques. In the case of 
transverse fractures, longitudinal K wires are best placed in a 
distal to proximal direction, whilst the use of cross pins 
should facilitate crossing of the pins near the fracture site. 
Transverse pins can be sited proximal (1 pin) and distal (2 
pins) the fracture into the adjacent digits metacarpal. 

Intramedullary and tension band wire fixation also give good 
long-term results although the former can be technically 
demanding and the latter involves an open route. 

 Oblique fractures of the shaft are amenable to 
longitudinal or transverse pinning as well as plate and screw 
fixation. Multiple lag screw fixation is a choice for long 
spiral fractures and again choice is more dependant on 
surgeon choice. Cadaveric studies showed comparable 
results, in terms of biomechanical strength, between bi-
cortical interfragmentary screws and the more traditional lag 
screw [34] and is also shown to be a good alternative in the 
live patient [35]. 

 One study showed good early mobilisation and long-term 
function with no complications using cerclage wire fixation 
for these injuries [36]. External fixation is also an 
alternative, but is more commonly used for severely 
comminuted injuries with loss of bone. Bone graft is a 
supplementary option in all of these injuries but is generally 
saved for bone loss related trauma. 

 Surgical fixation of the metacarpal fractures with plates 
does give good radiological reduction of fractures, but does 
involve complications including nerve and soft tissue injury 
as well as increased incidence of stiffness secondary to 
inflammatory reactions from the surgery [15]. Plate fixation 
of extra-articular fractures of the metacarpals has been found 
to have complications rates in up to 33% of patients 
including infection, complex regional pain syndrome and 
plate loosening [37]. These complications are counteracted 
by good immediate strength of the fracture fixation and so a 
quicker return to movement therapy [38]. 

 Intramedullary nails have been shown to offer similar 
results to plate and screw fixation. The former requires a 
shorter operative time but was found to have a higher degree 
of secondary surgery for removal of the nail [39]. If the 
fracture requires fixation, with the development of 
microsurgery, mini screw fixation shows comparable results 
with that using K wire fixation. Bi-cortical self-tapping mini-
screws for oblique fractures and uni- and bi-cortical screws 
for transverse fractures offer similar results [40]. 

 Regarding the metacarpal head, if there is greater than 1-
2 mm articular displacement or greater than 15% 
involvement, an open approach through a dorsal approach is 
required. Again K wires, cerclage wiring and screws are 
options with the key being whichever choice, including 
conservative, has to allow early and appropriate 
mobilisation. 

 In severely comminuted fractures the use of external 
fixation or conservative management is often favourable 
where K wires often fail. As a last resort, arthroplasty is an 
option. 

 A literature study by Bushnell et al., concluded that the 
second and third metacarpal base have been generally more 
successful with open reduction and internal fixation as 
opposed to conservative management. This is also seen in 
the rarer base of fourth metacarpal fracture too [41]. Multiple 
metacarpal fractures in the one hand with a closed injury are 
not common, and Souer and Mudugal [42]. Suggest plate 
fixation is a suitable option and is a safe, reliable and 
consistently reproducible method. 
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 As surgical techniques develop new methods are also 
being developed. For instance, bio-absorbable mini-plates 
for metacarpal fractures have been seen as a potential option 
with comparable results suggesting good stability in 
cadaveric studies [43]. There is increased concern regarding 
the absorbable implants with first designs involving foreign 
body reactions, which although improving implants appear 
to have reduced, may now just only be delayed, and require 
further study [44]. 

THE FIRST METACARPAL 

 The first metacarpal as stated varies in injury and 
management to the other metacarpal bones. It is the second 
most common metacarpal injured, accounting for just under 
25% of all metacarpal fractures. Of these, four fifths relate to 
the base and due to the fact the thumb accounts for almost 
40% of hand function these injuries take on major 
significance. 

 Thumb fractures are divided into four types, the first two 
involving the joint, whilst the last two are extra-articular. 

 Type I injuries are also known as Bennett’s fracture-
dislocation, after its description by Dr Edward Bennett in 
1882 [45] and involves a fracture dislocation of the base of 
the metacarpal. Characteristically the proximal part 
continues its attachment with the trapezium (the palmar 
beak) but the distal part is supinated and dislocated radially 
by the abductor pollicis muscles [46]. Type II injury, or 
Rolandos fracture, is a comminuted version of the Bennett’s 
fracture. The proximal pieces form either a T or Y pattern, 
unless they are severely comminuted, and although rare all 
forms pose a complex management plan. Type III injuries 
are the most common of the four types, and are divided into 
transverse or the rarer oblique forms. Type IV will not be 
discussed in this paper and involves the proximal physis of 
paediatric patients. 

TYPE I INJURIES; BENNETTS FRACTURE DIS-
LOCATION (FIG. 4) 

 Type I fractures commonly occur after axial injuries [47], 
such as a punch, and is best reduced with longitudinal 
traction with abduction and extension of the thumb, followed 
by pronation of the digit to overcome Abductor pollicis 
brevis and longus. Although a thumb spica after closed 
reduction can be appropriate, greater than 1-3 mm of 
displacement or failure to maintain reduction warrants 
operative input [48]. The optionsbeing K wires, screws or a 
condylar plate [49-51]. 

 No matter the choice of operative management, the 
degree of articular incongruity is associated with increased 
risk of future joint degeneration, where trapeziectomy is 
often later utilised [8,52-58] 2-6 weeks of immobilisation in 
a thumb spica is needed, even after operative fixation, 
followed by further management in a thermoplastic splint. 

TYPE II FRACTURES; COMMINUTED FRACTURE 
OF THE FIRST METACARPAL BASE (FIG. 4) 

 Type II fractures were described in 1910, after a series of 
fractures were identified having three parts [59]. The 
Rolando fracture now describes most comminuted fractures 
of the base of the thumb metacarpal, and has a worse 
prognosis than its counterpart, the Bennett’s fracture-

dislocation. The majority require operative fixation, although 
the severely comminuted fracture is better treated in a thumb 
spica for up to four weeks before active exercises, due to the 
lack of bone to attach metalwork to. Saying this, external 
fixation is also a viable option [60, 61], especially if 
conservative management has failed [62]. Large volar and 
dorsal fracture pieces allow surgical therapy, for which K 
wire, cortical lag screws and plates are available [46, 55, 63]. 
If only the former is used, dynamic traction can allows early 
mobilisation with good results [64]. 

 

Fig. (4). Intra-articular, or Rolando, fracture (T type, top)(Y type, 

middle) and Bennett's fracture dislocation (bottom) of the first 

metacarpal. 

EXTRA-ARTICULAR FRACTURES OF THE FIRST 
METACARPAL 

 The extra-articular fractures can generally be managed 
with conservative therapy [63], although screw and plate 
fixation are other options [65]. Intra-articular injury must be 
ruled out and computer tomography (CT) scanning may be 
required to fully diagnose this. 

 As with the other metacarpal shaft injuries, a degree of 
angulation is well tolerated, up to 30 degrees of what is 
commonly an adducted deformity. Deformity greater than 
this will usually require closed reduction and fixation with K 
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wires, involving stabilisation through the trapezium carpal 
bone. 

 The main concern with shaft fractures of the first 
metacarpal is the potential loss of the first web space, caused 
by an adductor deformity, by both the flexor and extensor 
pollicis muscles, which consequently reduces both pinch and 
grip strength of the hand. Soft tissue management is key in 
long-term function and concerns with this area can be eased 
with external fixation or the use of K wires [60]. Likewise 
any open procedure involving the first metacarpal must not 
compromise the radial vessels. 

THE PHALANGES 

 The fingers are particularly susceptible to trauma and 
injury, they can be easily trapped or crushed and have 
relatively little soft tissue to protect and support the 
underlying bones. For this reason fractures of the phalanges 
can often be open with varying degrees of soft tissue loss, 
and that inevitably complicates management. 

 Some phalangeal injuries may be difficult to spot and 
they are amongst the most commonly missed fractures. This 
can be due to inadequate or poorly taken radiographs, or 
simply the attending clinician not requesting an appropriate 
film [66]. One study recently showed that phalangeal 
fractures accounted for approximately 26% of all missed 
fractures [67]. 

 Hand function and in particular use of the fingers is vital 
for most daily tasks and virtually every profession, it is 
important that patients with phalangeal fractures receive 
appropriate management to restore their normal function. 

 Management of phalangeal fractures is aimed at adequate 
anatomical reduction, maintaining fracture stability and early 
controlled mobilisation. A period of immobility for 2-3 
weeks is generally accepted for most phalangeal fractures, 
anything longer than 3 weeks has been shown to increase 
long-term stiffness [68]. The difficulty comes in finding 
techniques that give good stability at the fracture site, but 
will also enable early mobilisations. 

 Historically these fractures were treated conservatively 
with closed reduction and immobilisation with splint or POP 
cast. The beginning of the 20

th
 century saw the introduction 

of percutaneous screws and K wires, and this has been a 
mainstay of treatment for most phalangeal fractures ever 
since [69]. The anatomy of the fingers makes percutaneous 
fixation methods technically quite straightforward, but more 
importantly effective. Certain fractures are however 
unsuitable for closed reduction and percutaneous fixation. 
Open and comminuted fractures, or those that are irreducible 
will often need open reduction and fixation with mini plating 
systems or external fixators. As a general rule of thumb 
stable phalangeal fractures can normally be treated 
successfully with conservative management, whilst unstable 
fractures require surgical fixation [70]. 

 Phalangeal fractures can be broadly classified as being 
intra or extra-articular, simple or comminuted, that can be an 
open or closed injury. The vast majority of phalangeal 
fractures encountered are classified as extra-articular [71]. 
Intra-articular fractures include fractures through the base of 
the proximal phalanx involving the MCPJ, as well as any 
fracture of the PIPJ and DIPJ. 

 The proximal and middle phalanges share similar 
fractures patterns. Like the metacarpal bones they can be 
fractured at the base, shaft, neck and head. The proximal 
phalanx is the most commonly fractured of all the phalanges. 
The distal phalanx has its own unique fracture variations due 
to its size, position at the end of the finger and surrounding 
soft tissues. 

DISTAL PHALANX FRACTURES 

 Injuries to the distal phalanx are most often crush-type 
injuries, which can frequently be “open” and there is usually 
an associated soft tissue and nail injury. The majority of 
fractures can be treated conservatively, and it is normally the 
initial repair of the surrounding soft tissues that is most 
important. 

 Tuft fractures affect the distal end of the phalanx, and are 
a result of a crush. They are typically comminuted fractures 
with very small fracture fragments, and therefore treatment is 
conservative. For a closed tuft fracture the initial treatment 
should be to decompress any associated subungual 
haematoma. Definitive treatment of the underlying fracture 
should be with a protective splint. Open tuft fractures should 
be thoroughly irrigated and the soft tissue repaired. As with 
any open fracture appropriate antibiotic treatment should be 
given. Although it is generally accepted that these fractures 
are best treated conservatively, it has been suggested that 
internal fixation can help prevent non-union [72]. 

 Shaft fractures of the distal phalanx can be transverse or 
longitudinal and as a rule of thumb should be treated 
conservatively. However, if there is gross displacement of a 
transverse fracture it is possible to place a K wire into the 
fingertip, through the distal fragment and across the fracture 
site for stability. 

 Mallet fractures are extensor avulsion fractures of the 
distal phalanx involving the DIPJ, the finger is usually left 
flexed at the DIPJ due to the action of flexor digitorum 
profundus (FDP) on the distal fragment giving its 
characteristic appearance. There is loss of active extension at 
the DIPJ. Conservative management of mallet fractures 
involves continuous splinting of the DIPJ, which can be done 
in various ways over 6-8 weeks [73, 74]. Each particular 
splinting technique slightly differs however there is no 
difference in the overall final result [75]. 

 Surgical treatment of mallet fractures is usually necessary 
if there is a large degree (>30%) of articular surface 
involved, volar subluxation of the distal phalanx and for 
those cases were conservative management has failed [73]. 
Lucchina et al., compared the use of K wire versus open 
reduction internal fixation with interfragmentary miniscrews 
[76]. They found no statistically significant difference in 
functional outcome, but noted higher complication rates in 
those treated with open technique, although it did provide 
earlier mobilisation. The use of K wires is generally accepted 
to be more cost effective and reduces intra-operative time 
when compared to open reduction techniques, similar good 
results with K wire techniques have been shown in other 
studies [77, 78]. 

 FDP avulsion fractures of the distal phalanx generally 
require surgical fixation. On examination there will be loss 
of the normal finger cascade, and the patient will be unable 
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to flex at the DIPJ. These injuries can be complicated by 
retraction of the tendon and fracture fragment into the palm. 
The goal of treatment is to reinsert the tendon and fracture 
fragment. The traditional technique uses a “pull-out” suture 
or “button” technique. This involves passing sutures from 
the tendon, through the distal phalanx and fixed in place with 
a button on top of the fingernail. Newer techniques use bone 
anchor sutures to fix the avulsion directly onto the distal 
phalanx. Studies have shown bone suture anchors to have 
superior strength of repair [79]. There is little documented 
regarding complications arising from bone anchor sutures, 
however delayed protrusion has been reported [80]. 

EXTRA-ARTICULAR PHALANGEAL FRACTURES 

 Phalangeal neck fractures are uncommon in adults. They 
are by definition extra-articular fractures and relatively 
stable. Treatment is usually conservative however if there is 
gross displacement then surgery must be considered. Al-
Qattan recently showed that neck fractures can be 
successfully treated with a combination of splinting, K wire 
fixation and early mobilisation. Undisplaced fractures were 
treated with splint for 3 weeks, whilst displaced fractures 
were fixed with percutaneous K wire after closed reduction. 
One patient required open reduction before K wire fixation, 
care was taken to ensure that both MCPJ and PIPJ were left 
free [81]. The most important factor for a good outcome in 
these fractures, as with the majority of phalangeal fractures, 
seems to be early mobilisation. 

 Phalangeal shaft fractures behave similar to metacarpal 
shaft fractures and demonstrate three main fracture patterns - 
oblique, transverse and spiral. Following any necessary 
reduction, stable fractures can be treated conservatively with 
splints. Unstable shaft fractures need surgical fixation that 
can be either via closed or open technique using K wires and 
mini plating systems. 

 Conservative management of phalangeal shaft fractures 
with splints and traction has been reported with good 
outcomes in terms of range of movements and grip strength 
[71, 82]. 

 Results have shown that 86% of patients treated 
conservatively with transverse, oblique and spiral fractures 
have full range of movement at 2-year follow-up [82]. Other 
papers have supported these good outcomes with 
conservative management for stable extra-articular fractures 
[71, 83]. 

 When comparing functional outcome and malunion rates 
of oblique and spiral proximal phalangeal shaft fractures 
Horton et al., found no difference between treatment with 
percutaneous K wire and open reduction with lag screw 
fixation [84]. Other studies have also shown good results 
with closed reduction and K wire fixation [70]. Again it is 
important to allow free movements of the interphalangeal 
joints where possible. Stiffness of the DIPJ can be a problem 
in up to 50% of cases if the joint is initially immobilised 
through fixation [85]. As with metacarpal shaft fractures, 
bicortical screws can be used as an alternative to the 
traditional compression lag screw [35]. 

 Open reduction and fixation with mini plates allow the 
finger to be mobilised straight away, however many feel that 
this technique can lead to higher risk of complications 

involved with greater dissection and injury to surround soft 
tissue. Plates are usually placed along the lateral border of 
the phalanx as to avoid the extensor mechanism. 
Interestingly despite the earlier mobilisation, one study 
showed that the most common long-term complication seen 
with plating systems is stiffness [86]. 

 The use of cerclage wires for phalangeal shaft fractures is 
another possible ORIF technique. Al-Qattan examined 15 
patients with oblique or spiral fractures of the proximal 
phalanx treated with cerclage wires, three patients had initial 
treatment with K wires that had failed. All of the fractures 
united, with twelve patients showing full return to normal 
function. There were no reported cases of wire extrusion 
however one patient did complain of a palpable wire and this 
was removed [87]. 

 The use of external fixators in phalangeal fractures is 
usually reserved for open fractures with severe soft tissue 
injury/loss. The technique is relatively simple and avoids 
further trauma to the surrounding tissues. These patients 
require weekly check radiographs to monitor the fracture, 
and the device can be removed when sufficient healing is 
seen. Long-term (>4years) follow up results show good 
return of function, and one study classed 20 out of 29 
phalangeal fractures treated with an external fixator as good 
or excellent using the total active movement (TAM) scoring 
system [88]. Only minor complications were seen, the most 
common being pin loosening, and the majority could be 
easily removed as the fracture had already healed. 

INTRA-ARTICULAR PHALANGEAL FRACTURES 

 Intra-articular fractures are notoriously difficult to treat. 
They have a higher incidence of long-term complications 
and can result in very poor function of the affected joint. As 
with all finger fractures, stiffness is a major problem in these 
fractures, particularly as early mobilisation can be difficult to 
achieve with conventional fixation methods. These fractures 
need prompt attention and any delay in surgery can affect the 
overall outcome. Unfortunately despite best efforts, many of 
these patients will develop severe degenerative changes and 
may require arthroplasty. 

 The PIPJ is the most common joint to be involved with 
intra-articular fractures of the fingers. The fracture can 
involve the head of the proximal phalanx and may be uni or 
bi-condylar, the base of the middle phalanx can also be 
involved at either its dorsal or volar lip. 

 In a study of 13 cadaveric hands, the fixation of 
unicondylar proximal phalangeal fractures was compared 
using compression screw, lag screw and K wires [89]. The 
results showed no difference in motion at the fracture site 
across the groups when stress was applied. 

 It is possible to achieve good range of movement with 
these fractures, one study showed 80-90 degree range of 
motion at 16 months follow-up at the PIPJ after treatment of 
proximal phalangeal head fracture using articular 
interfragmentary screws [90]. 

 Minicondylar plates are also options for treating intra-
articular fractures. They are however associated with 
relatively high complication rates and often become 
symptomatic [91]. They can produce good final outcome in 
terms of range of movement, although the best results are 
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usually seen when they are used for fractures of the 
metacarpal head. 

 Intra-articular fractures of the PIPJ also commonly 
involve the base of the middle phalanx, which can either be 
the dorsal or palmar surface. Both variations are typically 
unstable fractures and require appropriate surgical fixation. 

 Grant et al., demonstrated that with adequate sized 
fracture fragments, the use of mini screw fixation can 
provide up to 115 degrees of movement 3 years after surgery 
[92]. An important finding from this study showed that any 
delay in surgery leads to reduced final range of motion and 
increased risk of further joint subluxations. 

 Dorsal fracture dislocations of the PIPJ can be treated 
with open or closed reduction and fixation. Ten patients 
treated with trans-articular K wires were followed up for 16 
years and there were no reported severe degenerative joint 
changes seen [93]. 

 These results differ greatly from the findings of a 
previous study were patients treated with either open 
reduction internal fixation or volar plate arthroplasty showed 
degenerative joint changes in 96% of cases [94]. They found 
that dislocation was the most common post-operative 
complication, and that this was evenly spread across the two 
groups. 

 External fixator devices are particularly useful for intra-
articular phalangeal fractures. Li et al., showed overall TAM 
scores of good or excellent in 21 out of 26 patients treated 
with external fixator after 2 years follow-up [95]. The fixator 
was placed in a trans-articular manner, so that the centre of 
rotation of the fixator matches that of the joint it spans. This 
allows for early mobilisation. Initially the patients had 
weekly radiographs to monitor the position, and the device 
was typically removed after 4 weeks. 

THE POLLIX PHALANGES 

 Very similarly to Metacarpal fractures, tuft fractures as 
well as simple undisplaced shaft fractures of the phalanges 
may be managed conservatively [96]. 

 This can be achieved with a custom made thermoplastic 
splint or a thumb spica for two to three weeks [96, 97, 98]. 
The spica can be made by application of adhesive surgical 
tape in a criss-cross fashion (from proximal to distal) or with 
the use of plaster of Paris. The spica must not be applied too 
tightly, so as not to interfere with the circulation. 

SURGICAL MANAGEMENT 

 Transverse fractures in the thumb are different to those in 
the fingers because of the strong pull of the flexor pollicis 
longus tendon. The traction on the fragments by that muscle 
causes displacement of these fractures, resulting in an 
unstable fracture. Manipulation, followed by fixation with 
the use of K wires, which cross the IP joint, is required for 
fracture stabilization. Longitudinal fractures are less 
common and often require open reduction and internal 
fixation with lag screws or cerclage wires [99]. With intra-
articular fractures of the interphalangeal joint, that involve 
more than one third of the joint surface, operative treatment 
is indicated. If fragment size permits then K wire fixation, or 
open reduction with interosseous wiring or screw fixation, 
may be attempted [100]. 

AVULSION FRACTURES OF THE ULNAR 
COLLATERAL LIGAMENT OF THE FIRST MCPJ 

 If a small fragment of bone is associated with the avulsed 
ligament, then it should be resected. A larger fragment 
should be preserved and repaired, either with a trans-osseous 
stitch (using a non-absorbable suture) or with intra-osseous 
screw fixation [97, 98,101]. A thumb spica must then be 
applied to immobilise the metacarpophalangeal joint. The 
interphalangeal joint is to be left free. Mobilisation of that 
joint is advocated in the postoperative period, to prevent 
extensor tendon adhesions and stiffness. The cast is removed 
after four weeks [97, 98, 102, 103]. 

HAND THERAPY 

 Hand therapy is key whether the fracture is treated 
conservatively or operatively [104]. The hand bones 
typically unite within six weeks, although this is often 
delayed on radiological evidence. It appears to be universally 
accepted that mobilisation of the hand should occur before 
week 4; although no high level evidence has been conducted 
for this [105]. 

 A study by Braakman et al., [106] showed a functional 
deficit with short-term application (one week) of 
immobilisation in a gutter splint when compared with 
neighbour strapping for neck of metacarpal fractures. The 
only difference in these techniques involves immobilisation 
of the metacarpal joint and resulted in extensor lag and 
reduced flexion which was significantly different at 4 weeks 
and still present in 8% of patients at 8 weeks post gutter 
splint compared to zero in the strapping group. However this 
therapy method is contradicted by other studies where 
splinting of the fracture helps to reduce pain and 
consequently improved range of motion compared to only 
buddy strapping [107,108]. 

 Wright appears to show that at three weeks of 
immobilisation related to shaft fractures can cause 
significant joint and soft tissue stiffness [109]. 

 These studies all seem to suggest splintage to reduce the 
detrimental effect of pain, with early mobilisation gives 
quicker results in terms of function and return to work 
without detrimental affect to the fracture. 

 Surgical techniques allow some reduction in time before 
mobilisation. Open reduction has been shown to allow 
mobilisation from week 2 [110] whereas removal of K wires, 
at 4 weeks, precipitates range of movement exercises. 

 Malunion is the main concern in terms of complications 
with any management technique, and although overall results 
of metacarpal fractures are very good, no technique is 
failsafe. 

CONCLUSION 

 Hand trauma is very common and associated loss of 
function can impact almost all activities. Multiple reports, 
case studies and literature searches have involved hand 
fractures. The conclusion with all of these, as is the case with 
this summary is that there are no large studies directing a 
conclusive management scheme in any of the hand fracture 
scenarios. Some hand fractures are amenable to conservative 
treatment, however unstable fractures usually require open or 
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closed fixation and there are a variety of techniques 
available. The role of rehabilitation with early mobilisation 
cannot be underestimated. 
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