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Purpose
Is there a difference in the rate of stiffness or patient compliance when a 
hand-based thermoplastic splint is used to immobilize a pediatric fifth 
metacarpal neck (boxer’s) fracture compared to immobilization with an 
ulnar gutter plaster splint?

Secondary outcome measures were: pain during immobilization, grip 
strength post-immobilization, rate of complications, and scores on an 
orthopedic-related health outcome assessment questionnaire (PODCI).

Methods
The study was registered at ClinicalTrials.gov.  

Initial Visit: The diagnosis was confirmed and inclusion criteria 
assessed. Patients were randomized to Group A or B and then 
immobilized with their assigned splint type. See the flow chart for details, 
Figure 1.  Patients recorded their average daily pain, using the Visual 
Analog Scale (VAS) from 0 – 10.

3 Week Visit: The splint was removed and a standardized clincal 
assessment was done.  Patients and their parents completed the Pediatric 
Outcomes Data Collection Instrument (PODCI). Subjects were then seen 
by Physiotherapy (PT) for a blinded ROM and grip strength assessment.

Patients were seen again at 6 weeks by PT and then by the PI and PT at 
12 weeks (see flow chart).  Repeat radiographs were taken at 12 weeks 
and compared with the intial films.

Background
Despite many adult studies evaluating boxer’s fracture immobilization 
there have been no comparative studies that have focused specifically on 
pediatric patients.

An ulnar gutter plaster splint is the conventional method of immobilization 
and our current standard practice.  This splint includes the mid-forearm to 
fingertips of the ring and small finger and is left on 24 hours a day for 3 to 
4 weeks. In our experience, up to 1 in 5 patients will remove their own 
splint prematurely, against medical advice. When patients do follow 
instructions and keep the splint on at all times, this can lead to joint 
stiffness when the splint is removed. 

 

Figure 1 – Patient Flow Chart Results
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Figure 3 – Splint Compliance

Forty patients were enrolled in the trial, with equal randomization to each group.  All patients were analyzed 
with intention to treat.  Patient demographics are displayed in Table 1.

Primary Outcomes
1.  Stiffness. Patient stiffness was represented by the total ROM deficit of the injured fifth finger (from normal 
total ROM of 270 degrees).  This was recorded at 3, 6, and 12 weeks. There was a significant difference in the 
mean ROM deficit between the two groups at 3 weeks, p = 0.0478 (Table 2).  At 6 weeks, all patients had 
normal ROM, except for three patients in the ulnar gutter splint group; all patients had full ROM at 12 weeks.
 

2. Compliance.  Patient compliance was reported by the patients and their parents – results are shown in 
Figure 3.  Using a Fisher’s exact test, the results were significantly different, p < 0.001.

Secondary Outcomes
See Table 3 and Figure 4 for results.

Figure 2 – Total ROM Deficit Small Finger at 
3 Weeks

Patients treated with a thermoplastic splint had significantly improved total ROM of the injured finger, at 3 weeks; at 6 weeks, there 
was no significant difference and all patients had full ROM by week 12.
 

Compliance was lower for thermoplastic splints. The majority of patients removed their splints for more than one hour per week, 
however, all but one of these patients reported that they had removed their splints only to shower. 
  

Grip strength compared between the injured and uninjured hands was significantly different with the ulnar gutter splints at 3 and 6 
weeks post-injury.  There were no significant differences within the thermoplastic group at any time point.  Mean reported VAS pain, 
time to being pain-free, and PODCI outcome scores were not significantly different between the groups.   All patients had full 
recovery at 12 weeks, with nearly perfect PODCI scores, no functional deficits and there were no cases of malunion or nonunion.
 

In conclusion, the thermoplastic splint resulted in improved early ROM and grip strength, with no increased pain or complications, 
despite a lack of strict compliance.  Based on these results we would be comfortable treating pediatric boxer’s fracture with this type 
of thermoplastic splint. 
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Table 1 – Patient Demographics

Table 2 – Total Range of Motion Deficit

Table 2 – Total ROM Deficit for the fifth finger of the injured hand. 
There was zero ROM deficit in both groups at 12 weeks.

Figure 4 – Time until First Pain Free Day

Figure 4 – Kaplan-Meier Survival Curve Representing the time 
from Day 1 of the study until being completely pain free.  No 
significant difference, based on a Log-Rank test (p = 0.98)

Figure 3 – Patient and parent-reported compliance of 
wearing the splint at all times. Fisher’s exact test: p < 
0.001.

Table 1 – Continuous variables represented by mean and standard deviation, with 
significance tested using a two-tailed t-test.  Significance for discrete variables tested 
using Fisher’s exact test.

Ulnar Gutter p-value Thermoplastic p-value
Comparison 

between groups 
(p-value)

Grip Strength 
Difference (Injured 
vs. Uninjured)

3 Weeks 10.5 [6.21, 14.85] < 0.001* 3.4  [-0.14, 6.85] 0.12 0.011*

6 Weeks 3.83  [-0.16, 7.82] 0.047* 2.63  [-0.16, 5.41] 0.63 0.75

12 Weeks -0.55  [-3.83, 2.74] 0.66 1.9  [-3.32, 7.09] 0.24 0.24

Pain Score 1.50 [0.85, 2.14] - 0.96 [0.23, 1.70] - 0.13

PODCI
3 Weeks

Upper Extremity 80.7 [67.64, 93.77] - 93.82 [90.55, 97.10] - 0.12

Pain & Comfort 87.47 [78.24, 96.70] - 89.12 [81.26, 96.97] - 0.88

Happiness 79.41 [69.63, 89.20] - 87.42 [79.98, 94.84] - 0.19

Fracture Angulation at 12 Weeks 13.78 [6.40, 21.16] - 15.14 [4.34, 25.95] - 0.71

Ulnar Gutter
(n = 20)

Thermoplastic
(n = 20) p-value

Male (n, %) 18 (90) 18 (90) 1.00

Age (mean, s.d.) 12.9 ± 1.63 12.8 ± 1.58 0.85

Right Handed 20 (100) 19 (95) 1.00

Initial Fracture 
Angulation 26.7 ± 14.5 28.8 ± 15.0 0.71

Closed Reduction 
Performed

7 (35) 7 (35) 1.00

Angulation after Closed 
Reduction 20.5 ± 6.4 16.8 ± 10.1 0.59

Ulnar Gutter
(degrees)

Thermoplastic
(degrees)

p - value

Total ROM Deficit 
at 3 Weeks 27.4, [5.59, 49.1] 5.0, [-0.53, 10.5] 0.0478*

Total ROM Deficit 
at 6 Weeks 2.94, [-2.0, 7.9] 0 0.229

Table 3 – Means and 95% confidence intervals reported.  Grip strength compared between injured and uninjured 
sides.  Significance determined using Wilcoxon Rank Sums and Wilcoxon Signed Rank tests.  

Table 3 – Secondary Outcomes

Figure 2 – Box Plots and Mean Standard Error bars.
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