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Abstract
Objectives Although the extraction of an impacted thirdmolar
(3M) is a routine procedure, postoperative morbidities typi-
cally include swelling, pain, and trismus. The aim of the
present study was to investigate whether the application of
kinesiologic tape can improve the postoperative morbidities
associated with 3M surgery, thereby improving the postoper-
ative well-being of patients.
Materials and methods Forty patients assigned for prospec-
tive 3M removal were randomized into two treatment groups
(with/without kinesiologic tape). Facial swelling was quanti-
fied using a five-line measurement at six specific time points.
Pain scores were assessed using a visual analog scale, and
mouth opening range was assessed by means of standard
calipers. In addition, all patients were asked to evaluate overall

satisfaction and swelling (both groups) and the effect of the
tape on movement and comfort (taped group only).
Results The postoperational application of kinesiologic tape
reduced significantly all investigated parameters: swelling,
pain, and trismus. Furthermore, patients with kinesiologic tape
reported a significantly lower morbidity rate.
Conclusion The application of kinesiologic tape following a
3M surgery is a simple and economical, yet medically relevant
approach.
Clinical relevance Kinesiologic tape offers patients a less
traumatic postoperational experience and therefore holds
promise to enhance the quality of life of a large cohort of the
population.
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Introduction

The removal of third molars (3M) is one of the most frequent
operations, and in the USA alone, over 10 million operations
are performed annually affecting some 5 million patients. This
surgical intervention results in an annual cost exceeding $3
billion and with over 11 million patient days of postoperative
discomfort and disability; the true economic cost is by no
means negligible [1–3].

Closure techniques [4, 5], drains [6], drugs [7], laser appli-
cation [8], or physical therapy [9, 10] have all been applied in
an attempt to reduce the postoperative morbidity of 3M sur-
gery; however, no modality was sufficiently reliable to signif-
icantly prevent the occurrence of complications. Therefore,
new approaches are required that are able to effectively man-
age pain, swelling, and trismus.

Kinesiologic tape (KT), an elastic therapeutic tape, was
developed by Dr. Kase in the 1970s [11]. With its origins in
sports science, KT techniques have been applied to support
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injured muscles and joints, helping to relieve pain [12]. KT is
thought to improve the blood and lymph flow, remove con-
gestions of lymphatic fluid or hemorrhages, and thus, its use
has gained popularity in the management of lymphedema [13,
14]. Being similar in weight to the epidermis, KT appears to
exert its effect on lymphatic drainage by lifting the skin
thereby guiding fluids to move from higher pressure to lower
pressure areas [13–15]. The profile and brand recognition of
KT increased after the tape was donated to 58 countries for use
during the 2008Olympic Games and therefore used by several
high-profile athletes [16]. However, despite the vast clinical
experience and clever commercial exploitation of KT,
evidence-based scientific publications are surprisingly sparse
[17, 18]. It is conceivable that the application of KT may
alleviate the postoperative morbidity of 3M extraction by
accelerating drainage of tissue reaction or hemorrhages, a
hypothesis this study sets out to investigate.

Material and methods

Study sample

This study has been performed in accordance with the ethical
standards laid down in the 1964 Declaration of Helsinki and
its later amendments. After obtaining the approval of the
institutional ethics committee, informed consent was obtained
from all patients. Forty patients were consecutively recruited,
over a 12-month period, to participate in our prospective,
monocentric, parallel-group, open-label, randomized clinical
trial and randomized into two study groups: (1) KT group and
(2) no-KT group. The inclusion criterion was the presence of
bilateral impacted upper and lower third molars (Pell and
Gregory classification: mandible/maxilla class B and C [19])
justifying the extraction in general anesthesia and hospitaliza-
tion. Exclusion criteria were patients younger than 18, preg-
nant or lactating women, sensitivities to tape, unwillingness to
shave facial hair, known allergies to medication used in the
study, and inflammatory reactions after surgery.

Surgery

All operation procedures were performed by two board-
certified specialist oral and maxillofacial surgeons (BHM,
CP) in general anesthesia. Surgery was performed under ster-
ile conditions following a standard operating protocol [20].
The osteotomy (and crown sectioning if necessary) was
performed using sterile low-speed hand pieces (Kavo®,
Biberach, Germany) and sterile saline irrigation. The teeth
were removed using an elevator or dental forceps. Thereafter,
curettage of the socket was carried out and irregular bone
boarders of the alveolus were evened. Wound closure was
performed using a buccal mucoperiosteal flap and resorbable

sutures (3–0, Viryl; ethicon®). Perioperatively, a single shot of
antibiotics (ampicillin/sulbactam kabi, 2,000 mg/1,000 mg)
was applied. All patients were treated as inpatients and re-
ceived the routine postoperative instructions. Both study
groups received ice packs in 30-min intervals for 6 h after
surgery and analgesic and anti-inflammatory medication
(diclofenac, 50 mg) every 8 h for 3 days.

Taping

All taping procedures were performed by the same investiga-
tor (OR), a certified K-Taping therapist. The tape was applied
immediately after the surgical 3M removal and prior to pa-
tients waking up from anesthesia. The skin was cleaned,
shaved if necessary, and any residual moisture and oil re-
moved. All tape applications were performed using skin col-
ored K-Active Tape Classic®, 50 mm×5 m (K-Active Europe
GmbH, Wiesthal, Germany). Tape length was customized for
each patient, defined by the distance (in the stretched position)
between the clavicle and the position of most severe swelling.
The base of three strips (of equal length ±1.5 cm) was placed
just above the supraclavicular nodes (the target area for drain-
age). Placement of the lymphatic strips was directed by the
location of the lymphatic duct crossing the cervical, sub
mental, mandibular, submandibular, preauricular, and parotid
nodes to the area of maximum swelling (Fig. 1a). The tape
was gently rubbed to activate the medical grade acrylic adhe-
sive and remained for at least 5 days. During therapy, a change
of tape was not necessary.

Data collection methods

All measurements, performed by the same investigators (OR,
LH), were conducted at six specific time points (T): preoper-
ative (T-1), immediately after the operation (baseline (T0)),
the first (T1), second (T2), third (T3), and seventh (T4)
postoperative day.

Swelling measurement

Swelling was assessed by means of a five-line measurement
using a flexible plastic tape measure (accuracy ±0.5 mm):
(line 1) the most posterior point of the tragus to the most
lateral point of the lip commissure, (line 2) the most posterior
point of the tragus to the pogonium, (line 3) the most posterior
point of the tragus to the lateral canthus of the eye, (line 4) the
lateral canthus of the eye to the most inferior point angle of the
mandible, and (line 5) the most inferior point angle of the
mandible to the midpoint of the nasal bone (Fig. 1b). End
points were marked using a fine waterproof felt tip pen.
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Pain measures

Pain scores were assessed using a 10-level visual analog scale
(VAS) subdivided in 10 mm increments, where 0 indicates no
pain; 5, moderate pain; and 10, severe pain. Patients were
asked to place a mark along the line to specify their pain
sensation.

Trismus measures

The maximal mouth opening (maximum interincisal distance
(IID)) was recorded using calipers (Fig. 1c).

Subjective outcome measures

Patients were asked to judge (1) whether they find the tape:
not disturbing=1, slightly disturbing=2, or very disturbing=
3; (2) whether the tape does not=1, only slightly=2, or sig-
nificantly=3 interfere with their movements; (3) whether the
degree of swelling was negligible=1, subtle=2, or severe=3;
and (4) whether the taping therapy was very satisfying and
convenient=1, satisfying=2, or not satisfying=3. Patients

completed their questionnaires at the same time points as the
rest of the measurements occurred.

Statistical analysis

All statistical analyses were performed using IBM SPSS Sta-
tistics software (Version 20.0). In addition to the descriptive
statistics, between-group comparisons were conducted using
the independent samples t test for differences inmeans and the
chi-squared test for the gender distribution. The global signif-
icance level was set to 5 %, and all tests were two-sided. The
primary endpoint of the study compared the change in facial
surface (measured by the sum of lines 1 through 5) from T0 to
T2 between the two study arms. All other statistical tests,
namely the secondary endpoints of the study, were performed
in an exploratory manner. The 95 % confidence intervals (CI)
for mean swelling, trismus, and VAS measurements over time
were also calculated and displayed graphically. Disturbance,
movement, swelling (subjective outcome measures), and sat-
isfaction were summarized for each category and time point.
The reported results are the numbers for both observed sides
(right and left) for each patient (n =40, 80 observations).

Fig. 1 a Kinesiologic tape
application from supraclavicular
to the point of maximum
swelling. Tape stripes stimulate
drainage of swelling and
hematoma following the
lymphatic duct. b Five-line
measurement. Note, segment
endpoints were marked to ensure
accurate measurements. c Inter-
incisor distance was measured
using a caliper. d Convolutions
below the taped area caused by
the elasticity of the applied tape
subsequently recoiling back to its
original length following the
application. It is believed that
these convolutions increase the
interstitial space between the skin
and underlying connective tissue,
thus promote the flow of blood
and lymphatic fluid
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Supplementary statistical tests for the right and the left side
separately, as well as for the sum of the left and right were also
performed. However, since results provided no different or
additional information, results were not discussed in the
manuscript.

Results

Baseline characteristics

A total of 40 patients (20 in each group, 19 females, and 21
males) with bilateral impacted upper and lower third molars
(80 observation sides) were randomly enrolled in the present
study. Demographics and clinical characteristics at baseline of
the 40 patients are listed in Table 1. No statistically significant
differences were noted regarding gender, age and baseline
measures of swelling, pain, and trismus (p >0.05).

Swelling

All swelling measurements were expressed as the mean sum
of all five-line measurements (lines 1–5) for all patients and
each side measured (in centimeter) at the six specific time
points (Fig. 2a).

Changes in the swelling index between T0 and T1, T2, T3,
and T4 varied significantly between the KT and the no-KT
group: namely between T0 and T1 (KT, 0.6±1.5 cm; no-KT,
1.6±1.9 cm; p =0.009), T0 and T2 (KT, −0.8±1.8 cm; no-KT,
1.8±2.5 cm; p <0.001), T0 and T3 (KT, −1.7±1.7 cm; no-KT,
1.2±2.6 cm; p <0.001), and T0 and T4 (KT, −2.1±1.8 cm; no-
KT, −0.8±1.9 cm; p =0.002). While the mean swelling in-
creased between time points T0 to T2 in patients of the no-KT

group (1.8±2.5 cm), the opposite was observed in the KT
group (−0.8±1.8 cm).

Maximal swelling was defined as the difference between
the maximal mean sum of all five-line measurements for all
patients and the mean sum of all five-line measurements
preoperatively (T-1). The maximal swelling value was larger
in the no-KT group (4.6±2.2 cm) than in the KT group (2.9±
1.8 cm), a difference that was statistically significant (p <
0.001). Likewise, maximal swelling was reached on average
at day 1.5 (Tmax) in the no-KT group and very early (day 0.9)
in the KT group, which was statistically significantly different
(p <0.001).

The differences between Tmax and 1 day after Tmax
(Tmax+1) were calculated to assess the reduction of swell-
ing, which was larger in the KT group (−1.5±0.9 cm) than
in the no-KT group (−1.4±1.3 cm) and equivalent to a
decrease in turgidity for 60 % during the first 2 days after
surgery. Furthermore, the swelling index at the third post-
operative day (T3) was reduced by less than 30 % in the no-
KT group but had almost (90 %) returned to preoperative
values (T-1) in the KT group. Since swelling was overall
less pronounced in patients of the KT group (compared to
the no-KT group), the reduction in swelling (between the
two groups) is statistically not significant (p =0.676). Com-
paring the mean sum of all five-line measurements 1 day
after the maximal swelling (Tmax+1) with the initial swell-
ing at T0 highlighted that the patients in the KT group
benefitted from a swelling reduction which was −0.5±
1.1 cm below initial swelling after operation (T0). The
extent of the swelling 1 day after the maximal swelling in
the no-KT group remained high and exceeded the initial
swelling of T0 by 1.1±2.1 cm. This difference in swelling
reduction was statistically significant (p <0.001).

Pain

KT and the no-KT group results for pain scores assessed by
means of a 10-level visual analog scale (VAS) are shown in
Fig. 2b. The mean of all VAS scores for all patients showed no
statistically significant difference (p >0.05) preoperatively
(T-1) and directly after operation at the T0 measurement in
the KT group (T-1, 0.4±0.9 cm; T0, 1.8±2.0 cm) and the no-
KT group (T-1, 0.8±0.8 cm; T0, 2.7±2.1 cm). Although the
mean sum of all VAS scores for all patients were low to
moderate, patients of the KT group scored significantly
(p <0.001) lower VAS values (T1, 2.3±2.2; T2, 1.4±2.0; T3,
0.9±1.5; T4, 0.5±1.2) compared to their no-KT counterparts
(T1, 4.5±2.4; T2, 4.4±2.4; T3, 3.4±2.2; T4, 1.9±1.8).

Trismus

Mouth opening ability preoperatively (T-1) and at T0 did not
differ in both groups (p >0.05); however, a statistically

Table 1 Baseline patient characteristics

Characteristics KT no-KT P valuea

N 20 20

Age 25.7±6.5 28.3±7.8 >0.05

Female gender 9 10 >0.05b

Male gender 11 10 >0.05

Swelling at T-1 61.5±5.2 61.3±4.8 >0.05

Swelling at T0 64.0±5.0 63.6±5.0 >0.05

VAS at T-1 0.3±0.8 0.8±0.8 >0.05

VAS at T0 2.1±2.3 2.8±2.1 >0.05

IID at T-1 4.3±1.0 3.7±0.9 >0.05

IID at T0 3.9±1.2 3.3±0.8 >0.05

Data presented as mean ± standard deviation (age, swelling, VAS, IID)
and number of patients (gender)
a Independent samples t test, unless otherwise stated
b Chi-squared test
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significant amelioration in mean mouth opening ability was
observed at T2 and T3 in the KT group (baseline value to
T2, −0.1±0.5 cm; baseline value to T3, 0.2±0.6 cm) which
was not the case in the no-KT group (baseline value to T2,
−0.5±0.9 cm; baseline value to T3, −0.4±0.9 cm). Compared

to the baseline, mouth opening at T1 and T4 differed in
the KT group (T1, −0.2±0.5 cm; T4, 0.3±0.6 cm) and the
no-KT group (T1, −0.6±0.9 cm; T4, −0.03±0.8 cm); how-
ever, these differences did not reach statistical significancy
(p >0.05) (Fig. 2c).

Fig. 2 a Mean sum and 95 % CI
of all five-line measurements for
all patients comparing KT (black
line) and no-KT group (gray line)
at six specific measurement times
(T-1 Preoperative, T0 baseline
directly after operation, T1 first,
T2 second, T3 third, and T4
seventh postoperative day).
b Mean and 95 % CI of VAS
scores for all patients at six
specific measurement times
comparing KT (black error bars)
and the no-KT group (gray error
bars). Note, that for both groups
patients scored moderate pain or
less (VAS<5). c Mean and 95 %
CI of IID scores for all patients at
six specific measurement times
comparing KT (black error bars)
and the no-KT group (gray error
bars)
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Patient self-assessment

Patient satisfaction scores were essentially interchangeable
between the two groups at T0, but stark differences were
observed from T1 onwards. Satisfaction rates steadily in-
creased in patients from the KT group; conversely, in the no-
KT group, dissatisfaction rose and peaked at T2 then declined
(Fig. 3a, b). Analogous results were observed with the self-
assessment of swelling, namely the no-KT group experienced
proportionally more swelling (which peaked at T2) than the
KT group (Fig. 3c, d). It should be noted that, overall, patients
did not feel overly affected (in terms of restriction in move-
ment and general disturbance) by the tape; however, discom-
fort seemingly increased slightly at the later time points
(T3 and T4) (Fig. 3e, f).

Discussion

KT is thought to provide support to joints or muscles and
therefore is frequently used in sports medicine to prevent
or treat injuries. Despite the increased application of KT
in clinical practice, its true merit has yet to be fully
explored. Indeed, while some reports and case studies
offer circumstantial evidence that KT influences swelling
and hemorrhage rates, the vast majority fail to support
the observed clinical effects with sound evidence-based
results [16–18, 21, 22]. Postoperative swelling is a com-
mon event after surgery of impacted 3M affecting the
social and working life of patients. Therefore, it is in the
patient's interest to alleviate the postoperative discomfort
after the surgery, and a multitude of studies have investigated

Fig. 3 a , b Satisfaction score for
all patients in percentage at six
specific measurement times
comparing the KT group (panel
a) and the no-KT group (panel
b). Note, that on days 2, 3, and 4
after operation, patient
satisfaction was higher in the KT
than the no-KT group. c , d
Subjective swelling scores for all
patients in percentage at six
specific measurement times
comparing the KT group (panel
c) and the no-KT group (panel d).
Note, that patients sense a
stronger swelling in the no-KT
than the KT group at T2, T3, and
T4. e , f Subjective KT evaluation
score for all patients of the KT
group in percentage. Shown is
patient evaluation if they found
the KT disturbing (panel e) and if
KT affected them in their
movements (panel f)
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how best to control postoperative edema in oral surgery
[9, 10, 23–25].

To the best of our knowledge, we are the first to report the
clinical use of KT following the surgical removal of third
molars (3M). The measurement of changes in facial volume
is by no means trivial, and several methods have been de-
scribed as being imprecise, complex, expensive, or difficult to
standardize [26–28]. In an attempt to increase the objectivity
and reliability, a modified method of linear measurements was
applied to quantify time-resolved changes in facial volume.
All measurements (notably all conducted by the same two
investigators) utilized a series of data points, defined by land-
marks encompassing the entire facial area of interest. By
marking the segment endpoints, great care was taken to min-
imize technical variance.

The present study demonstrates that application of KT
significantly influences tissue reactions and the rate of swell-
ing. The primary endpoint, the postoperative increase of
swelling at day 2 after surgery, was significantly lower in the
KT group than the no-KT group. Very similar results were
observed on day 3 as well. The maximum swelling typically
occurs around the second postoperative day, which is in line
with the results obtained from our control group. However, by
applying KT, swelling peaked significantly earlier (within
24 h of surgery), and the reduction in magnitude was signif-
icantly faster (in excess of 60 % during the first 2 days after
surgery). These findings are most likely due to KT's thickness
(which is not dissimilar to human skin), adhesion, and stretch
capacity. KT can stretch up to 140 % of its original length and
subsequently recoils back to its original length. When applied
correctly, this feature generates a pulling force resulting in the
characteristic skin convolutions below the taped area
(Fig. 1d), which in turn are thought to increase the interstitial
space between the skin and underlying connective tissue, thus
promoting the follow of blood and lymphatic fluid [14].
Furthermore, by using KT, maximal mouth opening ability
recovered more rapidly, possibly due to the swelling receding
faster and thereby alleviating skin tension.

Some have proclaimed that KT is able to decrease pain by
reducing the pressure on nociceptors [11]. Both study groups
received the same standardized postoperative analgesic drug
therapy, which may explain why patients from both groups
scored moderate to negligible pain (VAS<5) at all six time
points investigated. Nevertheless (and also in agreement with
other reports [29, 30]), statistically significant KT-dependant
reduction of pain was observed in this study. Movement
stretches KT; it adjusts its length to that of the skin only to
an extent and thus deforms the skin. This constant impulse
stimulates the skin and diverts patients' recognition detracting
from pain and perception. In addition, based on the subjective
scoring scheme, the perceived postoperative swelling was
lower and overall satisfaction rate was higher in patients
from the KT group. The present study design cannot exclude

possible placebo effects, and therefore, we cannot proclaim
with absolute confidence that KT is able to significantly
reduce the perception of pain. Further targeted experimenta-
tion, for example by removing the effect of the standardized
analgesic or by the provision of rescue drugs, is needed to
substantiate this notion. Finally, it is conceivable that in some
cases, the application of tape may irritate the skin, and simi-
larly, some patients may show allergic reactions to the adhe-
sives. Although no incidence of adverse reactions was ob-
served in our study, this should be confirmed prior to any
widespread and routine use.

Conclusion

The application of KT is simple, seemingly free from unde-
sirable side effect and aids in the postsurgical recovery fol-
lowing 3M removal. With minimal investment (less than 2-
euro cost of material per therapy), KT has the potential to
significantly reduce the total number of sick days (due to the
observed improvement in postoperative morbidity), extrapo-
lated to the tens of millions of 3M operations conducted
globally per annum demonstrates that the routine use of KT
promises an economic return of substantial value.
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