
394

Copyright © 2014  The Korean Society of Plastic and Reconstructive Surgeons
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/ 
licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. www.e-aps.org

O
rig

in
al

 A
rt

ic
le

INTRODUCTION

Dislocations of the proximal interphalangeal joint (PIPJ) are the 
most common ligamentous injury of the hand [1-3] and can 
cause significant long-term pain, stiffness, and joint instability as 
well as post-traumatic arthrofibrosis [4]. These injuries can lead 
to absenteeism from work due to frequent hospital visits for 

medical therapy, occupational therapy, and/or physiotherapy. 
Management of these injuries requires a careful multidisci-
plinary approach that can be a heavy burden on increasingly 
precious hospital resources.

The complex biomechanics and anatomy of the PIPJ make it 
very vulnerable to post-traumatic pain and stiffness. A disrup-
tion of any of the important joint structures will impact the co-
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ordinated gliding motion of tendons and ligaments and impair 
the range of motion (ROM) of the joint [5].

Some authors advocate early, protected motion following sim-
ple PIPJ dislocations [6]. For this to occur, early presentation is 
ideal to reduce and prevent adhesion formation. There are a 
large number of treatment options available for PIPJ disloca-
tions, yet no prospective or controlled studies have been carried 
out, largely due to the diversity of the various types of injuries 
[7]. Conservative measures include immobilisation, buddy-
strapping, dorsal-blocking splints, and figure-of-eight splints. 
The goal of PIPJ injury management is to obtain a strong, stable, 
and pain-free joint with an optimum ROM. 

In our experience, simple PIPJ dislocations account for a sig-
nificant portion of hand clinic visits and utilise a substantial 
amount of our resources. These injuries typically require one or 
more assessments by a hand surgeon as well as several reviews 
by the occupational and physical therapists over an extended 
period of time.

A significant reason behind poor outcome after PIPJ disloca-
tions is due to adhesions, and the sites most vulnerable are the 
dorsal skin and the extensor apparatus. Frequently, a dislocation 
injury is often initially viewed as trivial, and this can often cause 
a delay in presentation. This may also lead to suboptimal man-
agement through prolonged immobilisation that contributes to 
long-term stiffness and poor function of the affected digit.

The aim of our study was to evaluate the outcome of PIPJ dis-
locations at St. Vincent’s University Hospital, through a direct 
comparison of the different splinting techniques that have been 
used at our unit over several years. We hypothesised that figure-
of-eight splinting results in significantly fewer hospital visits 
than other conservative measures and provides better long-term 
results in terms of ROM when compared to other methods.

METHODS

All PIPJ dislocations treated at our institution from 2006 to 
2012 were examined retrospectively. Any dislocation with an as-
sociated fracture was excluded from our study, as were interpha-
langeal dislocations of the thumb and PIPJ dislocations with 
central slip injuries. In total, 103 PIPJ dislocations without frac-
tures were found in our database. Of these, complete clinical 

data were available on 77 patients (61.2%). By reviewing medi-
cal records, details were recorded on each patient, including 
gender, age, hand dominance, hand affected, digit affected, 
mechanism of injury, time to presentation (time between initial 
injury and first medical visit to our institution), active PIPJ 
ROM, splinting method, and total number of hospital visits 
(medical, physiotherapy, and occupational therapy reviews 
combined). Various methods of splinting were compared in 
terms of PIPJ ROM at the end of treatment as well as the total 
number of hospital visits.

Statistical analysis
The Kolmogorov and Smirnov method was used to determine 
the normality of distribution of data. Bartlett’s test was used to 
test the differences in standard deviations between groups. Log 
transformations of the total range of movement and the number 
of visits were carried out prior to one-way analysis of variance 
with Tukey-Kramer multiple comparisons. A P-value of < 0.05 
was considered statistically significant.

RESULTS

There were 77 dislocations of the PIPJ (57 men and 20 women) 
included in our study. The mean age of those who attended was 
31.8 years. Sixty four patients were right-handed, and 13 were 
left-handed. The dominant hand was affected in 40 of these cas-
es (51.9%) and the non-dominant in 37 (48.1%). The injury 
occurred in 55 patients (71.4%) whilst playing sport. The digit 
most commonly affected was the little finger, which 26 patients 
injured (Table 1). The mean time from injury to presentation to 
our institution can be seen in Table 2. All patients were treated 
by one of the following four methods (Table 2): figure-of-eight 
splinting, dorsal blocking splinting, immobilisation, or buddy-
strapping (Fig. 1).

Following treatment, the ROM of the PIPJ (Table 3) in the 
figure-of-eight splint group was significantly greater than that in 
the other three groups (P < 0.05). The total number of hospital 
visits was calculated by adding all the outpatient clinic visits to 

Table 1. Data representing the digits involved in the PIPJ 
dislocations

Digit affected Little Ring Middle Index

No. of patients (%) 26 22 15 14

PIPJ, proximal interphalangeal joint.

Table 2. Data displaying the number of patients in each 
treatment group and the mean time to presentation in 
days±standard deviation

Method of
   treatment

No. of 
patients

Time to
presentation (day)

Figure-of-eight 25 6.04±4.3
Dorsal blocking 17 5.53±2.95
Buddy-strapping 19 8±3.29
Immobilisation 16 4.87±3.3
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the number of physiotherapy and occupational therapy atten-
dances. The average total number of hospital visits per patient 
was 5.6. The mean number of hospital visits for each treatment 
option is shown in Table 4. There were significantly fewer hos-
pital visits in the figure-of-eight splint group than in the other 
treatment groups.

DISCUSSION

The cornerstone for optimum treatment of PIPJ dislocations is 
early detection and intensive rehabilitation [8]. Most PIPJ dis-
locations are amenable to non-operative treatment and recog-
nised conservative measures include immobilisation, buddy 
strapping, dorsal blocking, and figure-of-eight orthoses. The 
trend in managing PIPJ dislocations has evolved over the years 
in response to our increased understanding of the physiological 
processes involved in healing as well as technological advances 
in splint materials. 

The figure-of-eight splint is a custom-made thermoplastic 

splint that allows protected motion of the PIPJ. It is a light-weight 
material that provides good protection to the PIPJ during reha-
bilitation. It functions by providing support for the collateral liga-
ments and the volar plate [9] and eliminates further injury to the 
collaterals by preventing any ulnar or radial forces on the joint. 
The figure-of-eight splint blocks extension at -30° and prevents 
hyperextension at the PIPJ, thereby allowing the volar plate to 
heal if injured. However, it still allows for full active and passive 
flexion as well as limited active and passive extension. This pre-
vents the joint from stiffening by allowing the central slip and 
flexor tendon to glide. Furthermore, patients report that this 
splint is comfortable to wear and that it protects the joint from 
further injury. They also find that the figure-of-eight splint is 
preferable to buddy-strapping as it provides more PIPJ support.

Early controlled mobilisation with the figure-of-eight splint 
has the potential to enhance the quality of PIPJ healing and a 
person’s functional recovery. Early active or passive motion of 
one or both joints adjacent to a healing PIPJ dislocation in a fig-
ure-of-eight splint facilitates motion of the regional soft tissues 
and joints, thereby reducing the potential for developing joint 
stiffness, muscle weakness, and tendon glide tethering, which 

Fig. 1. Photographs demonstrating the figure-of-eight splint 

(A) Dorsal view. (B) Lateral view. (C) Volar view.

A B C

Table 3. Data showing ROM at the PIPJ post-treatment 
measured in degrees and standard deviation

Method of 
   treatment

ROM
post-treatment (°)

P-value
(versus figure-of-eight)

Figure-of-eight 89.22±10.97 -
Dorsal blocking 64.13±12.42 <0.05
Buddy-strapping 66.13±9.87 <0.05
Immobilisation 60.56±11.9 <0.05

ROM, range of motion; PIPJ, proximal interphalangeal joint.

Table 4. Data showing the mean number of hospital visits 
for each treatment option and standard deviation

Method of treatment Average no. of hospital visits

Figure-of-eight 3.2±2.19
Dorsal blocking 6.9±3.94
Buddy-strapping 6.8±3.85
Immobilisation 8.1±2.8
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are all associated with prolonged immobilisation [10]. Histori-
cally, the mainstay in PIPJ dislocation treatment had been to 
completely immobilise the joint and sometimes the joints proxi-
mal and distal to it. Immobilization can contribute, along with 
the injury, to temporary and sometimes permanent limitations 
in a person’s capacity to use the hand functionally. Healing con-
nective tissues, including bone, have been shown to do better 
with functional or physiologic stress during the early stages of 
healing [11]. Early controlled mobilization of tendon, nerve, ar-
ticular, and other hand injuries is considered part of good hand 
therapy practice [6].

A multi-disciplinary team approach to PIPJ dislocations is im-
portant as there is a large spectrum of injuries and many differ-
ent approaches to their management. Close liaison between 
hand therapists and surgeons has certainly been a significant 
factor in the reduction of the number of hospital visits for pa-
tients with PIPJ dislocations in the recent years. The decisions 
of when and how to best control the motion require that the 
physician, therapist, and patient work together closely, and in 
harmony, with a complete understanding of the current strength 
or stability of the injured joint.

In our institution, we observed an obvious trend from 2008 on-
wards in the management of PIPJ dislocations. Prior to 2008, 
immobilisation was the preferred method of treatment. From 
2008 to 2010, buddy strapping and dorsal blocking splints were 
the most frequently used options, and since 2010, the figure-of-
eight splint has been the preferred method of splinting. We have 
demonstrated that the ROM at the PIPJ is significantly better in 
the figure-of-eight splint group than in the groups treated with 
traditional methods. This in turn has led to a substantial decrease 
in the number of hospital visits required for PIPJ dislocations.

As the spectrum of PIPJ injuries can range from mild ligamen-
tous sprains to comminuted intra-articular fractures, no treat-
ment method best suits all types. The figure-of-eight splint is 
most effective for volar plate and collateral ligament injuries of 
the PIPJ when there is no associated central slip injury. In our 
institution, it has become the preferred treatment option for 
simple PIPJ dislocations and previous methods of treatment, 
including immobilisation and dorsal blocking splints, have fallen 
out of favour. The figure-of-eight splint produces a significantly 
improved ROM post-treatment when compared to the alterna-
tive methods and leads to fewer hospital visits, which has a posi-
tive impact on the hospital budget.

The treatment of PIPJ dislocations has undergone a significant 
evolution in our experience. Early controlled mobilisation has 
become increasingly important, and therefore, the splints have 
had to adapt to allow for this. The figure-of-eight splint is one 
such tool in our armamentarium and has yielded excellent re-
sults in our experience. It should be considered for all PIPJ dis-
locations, but careful patient selection is required to achieve op-
timum results.
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