


 
 
 
 
 
 

Plain language summary 
• There are several ways to immobilize a limb or a joint. 

Ranging from the least rigid to the most rigid, common 
methods are functional bracing, splinting, and 
circumferential casting.  

• There is currently a trend towards less rigid 
immobilization for most injuries, e.g., splinting instead 
of circumferential casting.  

• For many injuries, it seems that regardless of which 
technique is used, the results are quite the same after 
about one year. 

• Less rigid immobilization methods are usually more 
comfortable to the patient and seem to provide better 
short-term outcomes for selected injuries. 
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Introduction 
 
Purpose of this review  
Fractures, sprains, and other orthopedic injuries are common in patients of all ages and often 
require some kind of immobilization treatment to allow proper healing. In recent decades, 
the treatment of many fractures has changed towards less invasive methods and lesser 
immobilization. Modern studies show that many common fractures and injuries that were 
previously believed to warrant surgical treatment can be managed non-operatively – with just 
as good or even better long-term results. Immobilization methods have changed towards 
shorter immobilization times and reduced support with splints and functional braces instead 
of the traditional heavy and sweaty circumferential plaster-of-Paris (PoP) casts.  
 
Immobilization treatment practices vary a lot in different parts of the Western World, and for 
many fractures and sprains, the best immobilization method remains unknown. This review, 
therefore, aims to shed light on the most recent evidence in the field of immobilization 
treatment, mainly comparing functional bracing and splinting to traditional circumferential 
casting. 
 
Scope of this review 
The reader will first be introduced to the basics of immobilization treatment, current 
immobilization methods, and available materials. In the second section, the review will jump 
from theory to clinical practice by reviewing randomized controlled trials (RCTs), comparing 
different immobilization treatments for common orthopedic injuries.   
 
The most common adult fractures are distal radius, proximal femur, ankle, proximal humerus, 
and hand fractures (12). In children, the most common fractures are distal forearm, clavicle, 
finger, ankle, toe, and foot fractures (13). This review will focus on the most common 
fractures treated non-operatively with casting, splinting, or functional bracing. Hence, it will 
include distal radius, ankle, metacarpal, and phalangeal fractures. The review will also include 
lateral ankle ligament injuries, as they are one of the most common orthopedic injuries and 
require immobilization treatment similar to that of stable ankle fractures. 
  



 

Basics of immobilization treatment 
 
Principles of immobilization 
The idea of immobilization treatment is to keep the fracture in a close-to-anatomical position 
for a sufficient amount of time to allow healing of the fracture. Immobilization also provides 
pain relief and helps protect the injury site. Insufficient immobilization can sometimes lead to 
non-union and increases the risk of fracture dislocation, which can be detrimental to proper 
limb functioning.  
 
Fractures are usually immobilized according to the three-point technique described by Sir 
John Charnley (1). A cast or a splint is applied to provide one point of support directly to the 
convex side of the fracture and two points of support (one distal and one proximal to the 
fracture) to the concave side of the fracture. For example, in the typical Colles’ fracture of the 
distal radius, the fracture is supported by two dorsal fixation points on both sides of the 
fracture and one ventral fixation point at the fracture site.  
 
Although traditional circumferential casting with PoP or fiberglass is the most widely used 
immobilization method, there are several inherent harms to traditional rigid casting. Total 
immobilization of a joint for a prolonged period of time leads to joint stiffness and muscle 
atrophy, and increases the risk of deep vein thrombosis(2). Furthermore, rigid circumferential 
casting in the acute setting does not allow for the limb to swell and can subsequently lead to 
compartment syndrome, sometimes requiring acute surgical intervention (3). There is also 
some evidence from biomechanical studies that allowing fracture micromovement can 
promote fracture healing compared to rigid immobilization (4,5).  
 
Current methods for immobilization treatment 
There are three common immobilization treatment methods: casting, splinting, and 
functional bracing. There seem to be no uniform definitions for these terms, and the use of 
the exact meaning varies in the literature.  
 
Although the term casting is sometimes used for both traditional circumferential casting and 
non-circumferential (splint) casting, in this review, the term circumferential casting will be 
used for circumferential casting and the term splinting will be used for non-circumferential 
casting, to avoid any misconceptions. Furthermore, some authors use the terms splint and 
functional brace interchangeably. In this review, the term splint is used to describe the stiff 
material used in splint casting, and the term functional brace is used to describe any type of 
immobilization device that allows for movement of the joint and/or is intended to be removed 
regularly by the patient.  
 



 

Circumferential casting 
Circumferential casting is the oldest and most rigid of the three common immobilization 
methods, but also the one with most complications. A circumferential cast is commonly made 
out of traditional plaster-of-Paris or fiberglass and is applied in a circumferential manner 
around the fractured limb (Figure 1). This ensures rigid and secure fracture support but does 
not allow for any swelling. Applying a circumferential cast usually takes longer than applying 
a splint cast and requires substantial casting skills in order to minimize the risk of 
complications.  

 
 
Splinting 
Splinting, also known as splint casting, denotes the use of a noncircumferential stiff splint 
(usually made of PoP or fiberglass) that is attached to the fractured limb with an elastic 
bandage (Figure 2). The splint is lighter than a circumferential cast, is often more comfortable 
to the patient, but ensuring proper immobilization of the fracture may require more 
knowledge compared to a circumferential cast. Owing to the elastic bandage, splinting allows 
for some natural swelling. 
 
Bracing 
A brace, or a functional brace, is usually a 
semirigid device that supports the fracture in 
certain directions but allows movement of the 
adjacent joint(s) in other directions (Figure 3). 
There is a wide variation in the use and design of 
functional braces. The most commonly used brace 
is probably the ankle brace (e.g., Aircast), which 
limits inversion-eversion movement of the ankle 
but allows full dorsi-and plantarflexion.   
 
 
Materials used for immobilization treatment 
The common plaster-of-Paris cast was first used in the 1850s by Methijsen and Pirogov. This 
remained the material of choice for more than a hundred years. Fiberglass casting tape was 
introduced in the 1970s (6).  These two materials are still the most widely used today, 
although new materials, such as the biodegradable wood-plastic composite, have been 

Figure 3. Functional ankle brace 

Figure 1. Circumferential cast Figure 2. Volar-dorsal splint casting 



 

introduced recently (7). Several variations of the same type of material exist, especially for 
fiberglass and plastic composite materials.  
 
Material strength and handling 
There are some differences in the mechanical properties of synthetic casts and PoP. Synthetic 
casts (cotton or fiberglass bandage with polyurethane resin) seem to have superior 
mechanical properties with regard to strength, lamination, fatigue resistance, and curing time 
(8). They are also much more radiolucent, lighter, and have better moisture vapor 
permeability than PoP, and are largely water resistant (8,9).  
 
In the clinical setting, both material types have specific advantages and drawbacks. Synthetic 
casts are generally easier to apply and do not mess, but precise molding is more difficult with 
synthetic casts (9,10). Also, the sharper edges of synthetic casts may cause skin problems (9).  
 
Two recent studies also included a thermoplastic biodegradable splint material in the 
comparison between casting materials (7,11). The mechanical properties studied were 
roughly equal between the materials, but material handling in the clinical setting was not 
studied. 
 
Choosing the right material 
Though synthetic casting materials provide several advantages, the much higher cost of 
fiberglass limits its use. PoP seems more suitable than fiberglass for some applications 
requiring detailed and exact molding. Although there is a lack of robust evidence, the 
potential toxicity of synthetic casting materials is of concern. When choosing which material 
to use, the higher costs and potential hazards of a fiberglass cast must be weighed against the 
lower cost but inferior material strength of the PoP. Fracture type, as well as patient and 
practitioner preferences, should also guide the choice of material. 
 
 
 
  



 

Distal radius fractures 
 
Functional bracing versus circumferential casting 
In a systematic review made by the American Academy of Orthopaedic Surgeons (AAOS) (14), 
the authors presented two recommendations on the current topic. First, AAOS recommends 
considering removable splints as a treatment option when treating minimally displaced distal 
radius fractures that do not require reduction (weak recommendation). Second, they 
recommend against using functional braces that do not immobilize the wrist joint completely 
when treating displaced radius fractures requiring closed reduction (moderate strength 
recommendation). Instead, they recommend using rigid plaster immobilization to prevent the 
wrist joint from moving. These recommendations are all based on small and old trials with 
methodological flaws, hence the weak recommendations. However, no better evidence exists 
to date. 
 
For children, prefabricated, removable splints seem to be as good as traditional casting when 
treating minimally angulated greenstick or transverse fractures of the distal radius (15). The 
splints were also preferred by the patients compared to traditional casting. Similarly, recent 
Cochrane review concluded that there seems to be no clinically relevant differences between 
a removable splint and a below-elbow cast for children with stable wrist fractures (16).  
 
Dorsal splint casting versus circumferential casting 
A randomized trial assessing radiological outcome for dorsal splinting (n=38) and 
circumferential casting (n=34) for patients with a Colles’ fracture, requiring closed reduction, 
found almost identical radiological outcomes at 10 days, in slight favor of dorsal splinting 
compared to circumferential cast (17). Also, there were no differences in reported pain or 
cast problems between the two groups. 
 
Another small RCT comparing circumferential casting to volar-dorsal splinting showed no 
significant radiographic or functional difference (18). 
 
A 2003 Cochrane systematic review stated that there is insufficient evidence to conclude 
which type of immobilization method is the most appropriate for treating distal radius 
fractures in adults. They suggest that the choice of immobilization method should rely on 
what the practitioner is familiar with and what is cost effective (19). 
 
Conclusions 
According to published studies, a functional brace is a suitable treatment option for stable 
distal radius fractures that do not require reduction, especially in children. 
For fractures requiring closed reduction, a rigid cast seems superior to a functional brace that 
does not immobilize the wrist. There seems to be no clinically relevant differences in 
important outcomes for using circumferential casting or dorsal splinting, so the decision on 
which one to use may be made based on the practitioner’s personal experience and patient 
preferences.  
 
 



 

Ankle sprains and fractures  
 
Lateral ligament injuries/ankle sprains 
A pragmatic RCT published in the Lancet showed that for severe ankle sprains, a 10-day, 
below-knee circumferential casting and functional ankle bracing were superior to treatment 
with a compression bandage. At three months, the ankle function was similar between the 
circumferential casting and functional bracing groups, but the cast-treated patients 
experienced less pain and returned faster to activity than those treated with an ankle brace. 
At 9 months, however, there was no difference between any of the treatment groups. The 
authors recommend both 10-day casting and functional ankle bracing for managing severe 
ankle sprains.  
 
Weber A fractures 
There are currently no randomized controlled trials investigating the treatment of Weber A-
type ankle fractures. However, Weber A fractures have similar pathophysiology as severe 
ankle sprains and can be treated similarly to ankle sprains with short casting immobilization 
or functional bracing. 
 
Stable Weber B fractures 
Weber type-B fractures comprise the vast majority of all ankle fractures (20). According to a 
recent pragmatic RCT, immobilization with a functional ankle brace (n=80) was non-inferior 
compared to conventional six-week, below-knee circumferential cast immobilization (n=84) 
for stable Weber B-type fibular fractures (21). The only clinically relevant difference in 
treatment harms were eight (9.5%) deep vein thromboses in the six-week casting group 
compared to zero in the ankle brace group. 
 
A smaller, similar RCT reported no differences between functional bracing (n=23) and rigid 
casting (n=21) at one year after suffering a stable Weber B fracture. The patients treated with 
functional braces had better comfort scores and range of motion at six weeks, though. 
 
Ankle fractures in children 
A Cochrane review found that there was low-quality evidence that children with low-risk 
ankle fractures recovered faster if they were treated with a functional ankle brace compared 
to circumferential casting (22).  
 
Conclusion 
In light of recent evidence, severe ankle sprains should be treated with either short-duration 
circumferential casting or functional bracing. Stable ankle fractures can be safely treated with 
functional braces, which also seems to reduce the risk of cast-related complications, such as 
deep vein thrombosis. 
 
  



 

Hand fractures 
 
Boxer’s fracture (fifth metacarpal neck fracture) 
A 2005 Cochrane systematic review concluded there was insufficient evidence to conclude 
which treatment method for a Boxer’s fracture is superior (23). Results from a later RCT (24) 
showed that buddy taping provided similar results compared to plaster casting at 12 weeks 
for the treatment of fifth metacarpal neck fractures. Buddy taping also reduced sick leave 
days and costs, compared to plaster cast.  
 
 
Phalangeal (finger) fractures 
No RCTs on the optimal treatment of finger fractures exist. This is probably due to the wide 
variation in treatment methods used, and the rather minor clinical impact of potential 
differences in finger fracture treatments. 
 

General conclusions 
The available evidence consists mostly of small RCTs, of which many are either 
methodologically flawed or underpowered to provide robust results. However, many studies 
on several different fracture types show the same pattern – that regardless of the 
immobilization technique used, the between-group differences, if ever apparent, usually 
disappear within one year. On the basis of this data, the immobilization technique of choice 
for many of the aforementioned orthopedic injuries can be chosen based on individual patient 
and practitioner preferences.. 
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