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ABSTRACT

Introduction: Due to the continual increase in the number of children engaging in sports today, physicians
encounter finger injuries at an increasing frequency. This study sought to investigate the effectiveness of the
method of Kinesio taping versus classic finger splint technique on pediatric patients with PIP (proximal
interphalangeal) joint sprains of the fingers. Method: This is a retrospective cohort study. Forty-nine pediatric
patients with PIP joint sprains were included in the study. The patients were divided into two groups,
Group 1 being those treated with Kinesio taping and Group 2, those treated with splints. The area around
the PIP joint was measured before and after treatment. Visual analog scale (VAS) evaluation: nighttime
pain, numbness, pain at rest, and pain during activity were each separately evaluated before and after treat-
ment. Also, flexion was measured at rest and in active motion before and after treatment. Results: The
patients' periarticular measurements of the affected joint were statistically significant in both groups after
treatment (p <0.001). In the comparison between the groups, it was found that the group treated with
Kinesio taping displayed a better outcome (p <0.021). According to the VAS for PIP joint pain, it was
observed that in both groups, pain at rest, pain during activity, nighttime pain, and numbness were statis-
tically significant after treatment (p < 0.001). In the comparison of the groups, it was seen that the difference
was statistically significant only in terms of nighttime pain (p <0.013). Conclusions: The study conducted
supported the literature that Kinesio taping method does not restrict the function of the extremity to which
it is applied and also does not produce the complications reported in other treatment techniques. Kinesio
taping was found to have a higher patient compliance and the outcomes were better in terms of edema and
joint range of motion as well as night time pain when compared to the group treated with splint.
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INTRODUCTION

Finger traumas are frequently observed in schoolchil-
dren who play sports such as basketball, handball, vol-
leyball, and football in which the hands are used. In
particular, interphalangeal joint injuries are the most
common to be encountered among children playing
these games [1]. Finger splints for fixation, buddy
taping, and especially manufactured thermoplastic

apparatus are used in the treatment of such joint inju-
ries [2]. The aim of treatment is to correct the movement
of the injured joint. For this, an effort must be made in
the initial evaluation to determine which structures
have been injured and to determine which method of
treatment would be most appropriate [1-3]. The healing
of these injuries may take a surprisingly long period of
time. Especially the swelling around the joint and
restricted motion may linger for some time [1-5].
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FIGURE 1. Flow diagram of exclusion criteria.

Kenzo Kase developed the Kinesio taping tech-
nique in the 1970s. Since that, numerous clinical trials
have been performed examining its effects on human
body function on various clinical conditions. It has been
shown in clinical studies that local circulation is
increased in the application area following Kinesio tap-
ing [6] and that proprioception is enhanced via cutane-
ous stimulation of mechanoreceptors [7]. The applied
tape increases circulation and helps to reduce pain. It
is frequently used in the treatment and evaluation of
musculoskeletal disorders and sports injuries [6,7].

There is no study in the literature related to the
treatment of PIP (proximal interpharangeal) joint
injuries with Kinesio taping. The aim of this study,
therefore, was to evaluate the results of treatment of
pediatric patients with PIP joint sprains of the fin-
gers comparing the effectiveness of the method of
Kinesio taping versus the classic finger splint tech-
nique on both pain and function of the finger.

below the age of 7

over the age of 16
intraarticular fractures
dislocation

other trauma

Not completed their
treatment and follow-ups
{n=7)

MATERIALS AND METHOD

Forty-nine pediatric patients who had presented to
our orthopedics and traumatology polyclinic with
PIP finger joint sprain injuries over the period
2014-2018 were included in the study. After a local
ethics committee decision was obtained (21/07), a
retrospective review of the files of the patients and
subjects included in the study was carried out.
Included in the study were pediatric patients
between the ages of 7 and 16 with no known dis-
eases of the muscles, tendons, or bones who had
sustained PIP joint sprain injuries. Following a
detailed radiological and clinical evaluation,
patients over the age of 16 and below the age of 7
with intraarticular fractures, dislocation, other
trauma, and those who had not completed their
treatment and follow-ups were excluded from the
study (Figure 1).

Journal of Investigative Surgery



The effect of Kinesio taping versus splint techniques 377

FIGURE

2. The
correction technique).

Kinesio taping method (ligament

The patients were divided into two groups,
Group 1 being those treated with Kinesio taping
and Group 2, those treated with splints. The symp-
toms (pain, swelling, bruising), gender, age, height,
weight, and the side of the involved extremity of all
of the patients were recorded. The circumference of
the PIP joint was measured before and after treat-
ment. Range of motion of the proximal interphalan-
geal (PIP) joint of the injured finger was measured
using the Rolyan finger goniometer. Visual analog
scale (VAS) evaluation included separate evaluation
of nighttime pain, numbness, pain at rest, and pain
during activity before and after treatment. Also,
flexion was measured at rest and in active motion
before and after treatment.

The “ligament correction technique” was used
as the Kinesio taping method. Two “I” tapes were
used so as to cross over the PIP joint line while
the hand was in neutral position for 10 days
(Figure 2). The tape was cut according to the meas-
urement of the finger so as to provide
75-100% stretching.

In treatment with a splint, the classic method
involved applying the splint to the finger (Figure 3).
In the Kinesio taping technique, finger motion was
not restricted and the patients were told to move
their finger as much as they could tolerate.
However, motion started only after 10days in the
splint group.

© 2019 Taylor & Francis Group, LLC

FIGURE 3. The splint method.

Statistical Analysis

Statistical analysis was applied using IBM SPSS ver-
sion 23.0 software (IBM Corp., Armonk, NY). A confi-
dence interval (CI) of 95% and a two-tailed p < 0.05
were determined to be statistically significant for all of
the analyses. The numerical data were analyzed with
the Shapiro-Wilk test in terms of assessing whether
data were parametric. Because the numeric data were
not parametric, the Mann-Whitney U test was used
for comparison. Groups were compared with Pearson
chi-square test for homogeneity. Wilcoxen test was
used for statistical analysis of the difference in each
group between pre and post-treatment scaled varia-
bles. Mann-Whitney U test was used to compare
scaled variables between groups.

RESULT

The mean age of the patients (n: 42) was
10.71+2.51 years (7-16years). Among the patients,
26 were treated for PIP joint sprains in their domin-
ant hand, 16 for the same type of sprain in their
non-dominant hand. Injuries were caused by player-
to-ball contact, that is, basketball (n=17), football
(n=15), volleyball (n=7), and handball (n=3).
There were not statistically significant differences
between the groups in terms of age, gender, weight,
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TABLE 1. The demographic characteristics of the groups

Total (1=42) Group 1 (n=21) Group 2 (n=21) p

Age (mean +SD) 10.71+2.5
Gender M/F 25/17
Extremity side dominant/other 26/16

Height (mean + SD)
Weight (mean + SD)

142.14/17.12
36.1£5.53

10.86 +2.61 10.57 +2.46 0.702
13/8 12/9 0.756
14/7 12/9 0.53

149.14/18.87
36.14+6.1

135.31/11.90 0.62
36.05+5.03 0.91

TABLE 2. Functional results

Treatment method

Group 1 (n=21)

Group 2 (n=21) p** (between groups)

Evaluation method

Before After Before After Before After
treatment treatment p* treatment treatment p* treatment treatment
Joint circumference (cm) 7.24+0.54 5.88+0.72 <0.001 7.03+0.63 6.38+0.66 <0.001 0.147 0.021
ROM at rest 12.38+7.18 1.57+0.8 <0.001 10.33+5.94 3.57+£3.21 <0.001 0.277 0.026
ROM during activity 60.71+£25.36 106.67+7.13 <0.001 53.33+20.08 90.95+12.71 <0.001 0.245 <0.001
VAS
Pain at rest 39+1.51 0.62+0.2 <0.001 3.29+1.55 1.0+0.83  <0.001 0.99 0.89
(2-8) (0-3) (2-7) (0-3)
Pain during activity 7.33+1.56 252+1.69 <0.001 6.62+1.68 333+1.56 <0.001 0.183 0.127
(4-10) (0-5) (4-9) (0-6)
Nighttime pain 3+1.37 (1-6) 01+£03  <0.001 2.38+1.39 0.52+0.68 <0.001 0.134 0.013
(0-1) (0-6) (0-2)
Numbness 2.67+1.77 043+0.1 <0.001 257+1.74 0.81+1.47 <0.001 0.828 0.579
(0-6) (0-2) (0-6) (0-4)
*Wilcoxen test was used for statistical analysis.
**Mann-Whitney U test was used to compare scaled variables between groups.
Bold values were statistically significant.
or height. Seventeen of the patients (40.5%) were DISCUSSION

girls, 25 (59.5%) were boys. The mean follow-up
period for the patients was 3.62+1.2 (1-6) months.
The demographic distribution of the groups is
shown in Table 1.

The patients' periarticular measurements of the
affected joint were statistically significant in both the
groups after treatment (p < 0.001). In the comparison
between the groups, it was found that the group
treated with Kinesio taping displayed a better out-
come (p < 0.021). Resting and active range of motion
(ROM) measurements in both the groups were also
statistically significant following the treatment
(p <0.001). Resting ROM (p < 0.026) and active ROM
(p<0.001) measurements in the Kinesio taping
group after treatment were statistically better than
measurements taken in the splint group (Table 2;
Figures 4 and 5).

In the patients' responses when asked to rate
their PIP joint pain on a scale of 1-10, it was
observed in both groups that, according to VAS,
pain at rest, pain during activity, nighttime pain,
and numbness were statistically significant after
treatment (p <0.001). In the comparison of the
groups, however, it was seen that only the differ-
ence in nighttime pain (p <0.013) was statistically
significant (Table 2).

Our study demonstrated that, since the Kinesio tap-
ing method does not restrict the function of the
extremity to which it is applied and also does not
produce the complications reported in other treat-
ment techniques, it results in better clinical out-
comes compared to the classic treatment option of
the splint.

Due to the continual increase in the number of
children engaging in sports today, physicians
encounter these types of injuries at an increasing fre-
quency. A sprain is an injury of the tissues sur-
rounding and supporting a joint. This includes the
ligaments as well as the joint capsule. Most cases of
finger injuries are simple compaction or twisting
stemming from forced hyperextension or hyperflex-
ion of the metacarpophageal (MCP), PIP, or distal
interphalangeal (DIP) joint; they do not involve frac-
tures. The result of such injuries is swelling, sensi-
tivity and reduced range of motion of the joint [2,3].
The treatment of PIP injuries entails the main goal
of preventing a passive extension deficit in the joint
[4]. Regardless of the protocol employed, all
researchers recommend conservative treatment [5].
While Stage 1 ligament injuries are treated with
buddy taping and early mobility, in Stage 2 injuries,
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the use of a dorsal splint for 10 days is followed by
buddy taping for 4-6 weeks [8,9]. In Stage 3 liga-
ment injuries, a dorsal splint is used for 14 days and
is followed by buddy taping until functional mobil-
ity is restored [10].

Typically, PIP injuries arising as a result of
hyperextension are conservatively treated with early
physiotherapy unless there is a complete tear of the
ligament [11]. Splints are one of the components
used in the acute treatment of injuries. The basic
function of treatment with a splint is immobiliza-
tion, ensuring support, pain reduction, distancing
stressors from the injured area, and also reminding
the patient of kinesthetic limitations [12].

The buddy taping system, in which a healthy
finger provides the function of a splint, has been
used in the treatment of fifth metacarpal fractures

© 2019 Taylor & Francis Group, LLC

and has resulted in more successful outcomes
compared to plastering [13]. In a randomized
study with 221 patients, it was observed that the
buddy taping method produced faster and more
successful outcomes in terms of edema and pain
compared to the use of a splint following PIP
injury [14]. In another study, it was determined
that the rate of success was 98% when the buddy
taping method was applied for approximately
three weeks following the use of a 10-day splint
application [15].

As can be seen in the results reported in the lit-
erature, both treatment with a splint and the buddy
taping technique significantly limit activities of daily
life and because of this, patient compliance is poor
and various complications, especially skin lesions,
are observed.

Kase and Willis have described many taping
techniques depending upon the desired therapeutic
effect [16]. Our study made use of one of these meth-
ods, the ligament correction technique, in which, as
in the buddy taping method, the joint was supported,
thus reducing pain and transferring stressors from
this area to other areas while at the same time allow-
ing the functionality of the hand units outside of the
patient's involved segment to be preserved. It was
found that patient compliance was at a higher level
and the rehabilitation-indicating parameters of edema
and joint range of motion as well as nighttime pain
outcomes were better with the use of this technique
compared to the group treated with a splint.

Although there are studies in the literature that
have assessed the effects of Kinesio taping using dif-
ferent techniques on the grasping strength of the
hand, these have been conducted on healthy groups
[17-19]. There is no study in the literature related to
the treatment of hand joint injuries with Kinesio tap-
ing. Our study will therefore provide guidance for
future clinical studies in this respect.

Limitations of the study

This study has some limitations. First, we investigated
a small patient group. A larger group of patients may
provide more detailed conclusions to our findings.
Second, it was a retrospective cohort study.

CONCLUSION

It was found that patient compliance was at a higher
level and the rehabilitation-indicating parameters of
edema and joint range of motion as well as night-
time pain outcomes were better with the use of this
technique compared to the group treated with
a splint.
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