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Effects of kinesiology tape after enucleation of
mandibular dentigerous cysts
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Abstract (J Korean Assoc Oral Maxillofac Surg 2020;46:108-115)

Objectives: Kinesiology tape (KT) creates a pulling force on the skin, thus improving blood and lymph flow by alleviating hemorrhage and conges-
tion of lymphatic fluid. The authors hypothesized that the use of KT could be beneficial for the management of complications after head and neck
surgery and designed this study to evaluate the effects of KT on swelling, pain, and trismus after enucleation of mandibular dentigerous cysts with third
molar extraction.

Materials and Methods: Forty patients who underwent enucleation of a dentigerous cyst with extraction of the mandibular third molar were se-
lected. The patients were randomized into two groups (n=20 each): a KT group, where KT was applied after surgery in addition to basic postoperative
care, and a control group, where patients received basic postoperative care without KT application. Swelling, pain, and trismus were evaluated before
surgery (T0) and on postoperative days 1 (T1), 2 (T2), and 3 (T3). Cyst volume, gauze weight for assessing bleeding, and operation time were record-
ed.

Results: There was a significant difference between the two groups in the change in swelling up to T1 and the change in swelling between T1 and T2.
The maximum swelling in the KT group was significantly less than that in the No-KT group and maximum swelling appeared faster in the KT group
than in the No-KT group. Both groups showed a mild pain response but there was no significant difference between the two groups. There was no sig-
nificant difference on interincisal distance change between the two groups. There were no correlations between cyst volume, bleeding, operation time,
and maximum swelling.

Conclusion: KT can effectively manage facial swelling after oral and maxillofacial surgeries such as cyst enucleation and third molar extraction, thus
improving postoperative patient satisfaction levels and quality of life.
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I. Introduction

Cysts in the oral and maxillofacial region are common'.
Destruction of surrounding tissues by these cysts can lead
to absorption and expansion of the jawbone, pathological
fractures, and facial deformations”. Cysts can be divided into
developmental and inflammatory cysts, and developmental
cysts can be further classified into odontogenic and nonodon-
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togenic types. Most developmental cysts are odontogenic and
occur more frequently in the jaws than in other parts of the
body. A dentigerous cyst is an odontogenic cyst associated
with the crown of an unerupted (or partially erupted) tooth.
The cyst cavity is lined by epithelial cells derived from the
reduced enamel epithelium of the tooth-forming organ. Den-
tigerous cysts are commonly associated with the mandibular
third molars’, and most can be completely cured by surgical
enucleation, with a relatively low recurrence rate’. However,
after surgical enucleation, complications such as swelling,
pain, and trismus can negatively impact patient quality of
life by compromising esthetics, speech, and mastication and
causing physical and psychological problems.

During surgeries, inflammatory chemicals such as prosta-
glandins, leukotrienes, bradykinins, and platelet-activation
factors are secreted by damaged tissue. Moreover, excessive
lymph production causes disturbances in local lymphatic cir-
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culation. Inflammatory chemicals create endothelial gaps to
increase vascular permeability. In addition, macrophages and
mast cells in damaged tissues produce histamine, serotonin,
and eicosanoids; alter the local constitution of blood vessels;
and release nitric oxide, eventually resulting in vasorelax-
ation. These chain reactions increase blood vessel relaxation
and vascular permeability and result in the accumulation of
interstitial fluid, eventually resulting in tissue swelling and
pain’.

Various methods for alleviation of postoperative swelling,
pain, and trismus have been studied, including medications
such as anti-inflammatory analgesics, steroids, and antibiot-

10,11,

cs”’; laser treatment'”""; and physical therapy such as cryo-

therapy'” or manual lymph drainage". However, no single
method can prevent postoperative complications without
undesirable side effects or considerable expense. Therefore,
superior methods for alleviation of swelling, pain, and tris-
mus after oral and maxillofacial surgery are desirable.

Elastic therapeutic tape, also called kinesiology tape, Kine-
sio tape, k-tape, or KT, was developed by Dr. K. Kase in the
1970s with the intent of treating pain and disability associ-
ated with sports injuries and other physical disorders. When
stretched beyond its normal length and applied, it recoils and
creates a pulling force on the skin, thus improving blood and
lymph flow by alleviating hemorrhage and congestion of
lymphatic fluid'*"®. Currently, there is limited evidence of its
usefulness in the field of oral and maxillofacial surgery.

The authors hypothesized that the use of KT could be bene-
ficial in managing complications after head and neck surgery
and designed the present study to evaluate the effects of KT
on swelling, pain, and trismus after enucleation of mandibu-

lar dentigerous cysts with third molar extraction.

Il. Materials and Methods

The protocol, survey forms, and consent forms were ap-
proved by the Institutional Review Board of Dankook Uni-
versity Dental Hospital (Cheonan, Korea) (No. DKUDH IRB
2019-07-004). This study followed the medical protocol and
ethics of the Declaration of Helsinki.

1. Patients

In total, 40 patients who underwent enucleation of a dentig-
erous cyst with extraction of the mandibular third molar in the
Department of Oral and Maxillofacial Surgery at Dankook
University Dental Hospital during 2018 were selected. The
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preoperative cyst volume and amount of intraoperative bleed-
ing were quantitatively measured. In addition, swelling, pain,
and the mouth opening were assessed for 3 days after surgery.
The patients were randomized to two groups (n=20 each): a
KT group, where KT was applied after surgery in addition to
basic postoperative care, and a control group, where patients
received basic postoperative care without KT application. Pa-
tients with hematoma or infection that could affect postopera-

tive swelling were excluded.

2. Surgical method

Under general anesthesia with nasal intubation, one oral
and maxillofacial surgeon performed enucleation and tooth
extraction according to a standardized surgical protocol. The
incision extended from the mesial side of the first premolar to
apoint 1.5 cm distal to the second molar. Following elevation
of the periosteum and bone cutting, enucleation and tooth
extraction were performed. The surgical site was irrigated
with normal saline, dried, and packed with gauze, which was
allowed to absorb blood for 30 seconds and subsequently
weighed in order to determine the amount of bleeding. Sub-
sequently, the wound was closed by interrupted 3-0 Vicryl
sutures (Ethicon, Somerville, NJ, USA).

3. Postoperative care

An ice pack was applied for 6 hours after surgery in all pa-
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Fig. 1. Skin-colored Nitto Kinesiology Tape (5 cmx5 m; Nitto
Denko Group).

Min-Gyu Kim et al: Effects of kinesiology tape after enucleation of mandibular
dentigerous cysts. J Korean Assoc Oral Maxillofac Surg 2020

109



J Korean Assoc Oral Maxillofac Surg 2020;46:108-115

tients, with alternating periods of application for 30 minutes
and rest for 30 minutes. For analgesia, all patients received
intravenous tramadol hydrochloride (50 mg/mL, Tridol injec-
tion 50 mg; Yuhan, Seoul, Korea) 3 times a day for 3 days.
Antibiotic treatment involved intravenous ceftriaxone sodium
hydrate (1 g, Ceftriaxone injection 1 g; Dongkook, Seoul,
Korea) 2 times a day for 3 days. All patients were instructed
to gargle with 0.12% chlorhexidine mouthwash daily in order

to maintain cleanliness at the surgical site.

4. Taping

All patients in the KT group received skin-colored Nitto
Kinesiology Tape (5 cmx5 m; Nitto Denko Group, Osaka,
Japan) (Fig. 1) that was applied by a single investigator. The
tape was applied in three lines from the clavicle to the tragus—
commissure line. The base was placed slightly above the area
drained by the supraclavicular nodes. Overall, tape placement
was directed at the appropriate lymphatic ducts crossing the
cervical, submental, submandibular, and parotid nodes.(Fig.
2) Every corner of the tape was rounded while cutting in or-
der to prevent premature peeling of the edges.

5. Data collection

Swelling, pain, and trismus were evaluated by a single
investigator before surgery (T0) and on postoperative days 1
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Fig. 2. Method of taping and location of facial lymph nodes. Ap-
plication of Kinesio tape from above the clavicle to tragus-com-
missure line. Tape strips stimulate the drainage of swelling and
hematoma through lymphatic duct.
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(T1), 2 (T2), and 3 (T3).

1) Swelling

Swelling was assessed by the four-line measurement meth-
od using a standard plastic tape placed in contact with the
skin. The measurement lines were as follows: line A, most
posterior point of the tragus to the most lateral point of the lip
commissure; line B, most posterior point of the tragus to the
pogonion; line C, lateral canthus of the eye to the most infe-
rior point of the mandibular angle; and line D, most inferior
point of the mandibular angle to the midpoint of the nasal
bone.(Fig. 3) The sum of the measured values (cm) for the
four lines was calculated at TO, T1, T2, and T3.

2) Pain
Pain was subjectively assessed using a visual analogue
scale (VAS) from 0 to 10, with patients asked to mark the

point corresponding to the intensity of their pain.

3) Trismus
The maximum mouth opening was recorded by measure-
ment of the maximum interincisal distance (mm) using cali-

pers.

4) Cyst volume

Preoperative cone-beam computed tomography images
were obtained using the Alphard VEGA system (Asahi, To-
kyo, Japan). Invivo 5.1 software (Anatomage, San Jose, CA,

Fig. 8. The four-line measurement. Segment endpoints were
marked to ensure accurate measurements.
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USA) was used for cyst volume measurement (mm’) based
on the radiolucent border.

5) Intraoperative bleeding

After cyst enucleation and tooth extraction, the surgical
site was cleaned with normal saline and dried using gauze.
Subsequently, gauze was packed into the surgical site for 30
seconds, and the amount of bleeding was measured through
the weight of the gauze (g).

6. Data analysis

Two-sided independent sample t-tests were used to deter-
mine differences between the KT and control groups. Re-
peated measures ANOVA was used to observe changes in the
degree of swelling between the two groups, while Pearson’s
correlation analysis was used to analyze the relationship
between the maximum swelling and the preoperative cyst
volume, and amount of intraoperative bleeding. All statisti-
cal analyses were performed using IBM SPSS Statistics (ver.

Table 1. Demographics and baseline characteristics

Effects of KT after enucleation of mandibular dentigerous cysts

20.0; IBM, Armonk, NY, USA). The significance level was
set at 5%.

Ill. Results

1. Baseline characteristics

The study included 29 males (72.5%) and 11 females
(27.5%) with a mean age of 39.2+14.36 years. The clinical
and demographic characteristics of the 40 patients are listed

in Table 1. The KT and control groups were similar in terms

Table 4. Visual analogue scale (VAS) scores

VAS score KT group Control group P-value
T1 1.5+1.9 2.5+1.7 >0.05
T2 2.2+1.7 3.5+2.7 >0.05
T3 2.1x1.6 2.0£1.5 >0.05

(KT: kinesiology tape)

Values are presented as mean+standard deviation.

Min-Gyu Kim et al: Effects of kinesiology tape after enucleation of mandibular dentiger-
ous cysts. J Korean Assoc Oral Maxillofac Surg 2020

KT group (n=20) Control group (n=20) P-value
Age (yr) 42.35+103.39 36.05+289.1 >0.05
Male (%) 15 (75.0) 14 (70.0) >0.05
Swelling at TO (cm) 54.55+2.24 54.36+3.51 >0.05
1ID at TO (mm) 49.11£21.77 49.60+25.81 >0.05
Cyst volume (mm”) 7.56+67.31 11.63+£345.43 >0.05
Amount of bleeding (g) 0.58+0.17 0.48+0.05 >0.05
Operation duration (min) 46.65+129.18 44.25+161.77 >0.05
(KT: kinesiology tape, IID: interincisal distance)
Values are presented as mean+standard deviation or number (%).
Min-Gyu Kim et al: Effects of kinesiology tape after enucleation of mandibular dentigerous cysts. J Korean Assoc Oral Maxillofac Surg 2020
Table 2. Swelling change from before the procedure to one day after
Swelling change KT group Control group P-value
T1 to TO (cm) 2.65+1.93 3.66+1.06 <0.05%
T2 to T1 (cm) 0.42+1.28 2.06+0.91 <0.05%
T3 to T2 (cm) —0.77+1.35 —0.56+0.89 >(0.05
(KT: kinesiology tape)
*Significant at the level of P<0.05.
Values are presented as mean+standard deviation.
Min-Gyu Kim et al: Effects of kinesiology tape after enucleation of mandibular dentigerous cysts. J Korean Assoc Oral Maxillofac Surg 2020
Table 3. Maximum swelling
KT group Control group P-value
Maximum swelling (cm) 3.46+4.06 5.92+2.98 <0.05*
Time to maximum swelling (day) 1.75+0.61 2.25+0.19 <0.05%*

(KT: kinesiology tape)
*Significant at the level of P<0.05.
Values are presented as mean+standard deviation.
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of sex distribution, age, the amount of swelling at TO, and
interincisal distance at TO, cyst volume, and the amount of
bleeding. The average hospital stay was 3.77 days (minimum
3 days, maximum 7 days).

2. Swelling

The change in the degree of swelling from TO to T1 and
from T1 to T2 was significantly different between the KT and
control groups, while there was no significant intergroup dif-
ference in the change from T2 to T3.(Table 2)

The maximum swelling measured 3.46+4.06 cm and
5.92+2.98 cm in the KT and control groups, respectively,
with a statistically significant difference between groups.
Moreover, maximum swelling appeared significantly earlier
in the KT group (1.75+0.61 days) than in the control group
(2.2540.19 days).(Table 3)

3. Pain

Both groups showed a mild pain response after surgery,
with no statistically significant differences in VAS score at

Table 5. Change of interincisal distance (IID) from before the pro-
cedure to one day after

IID change KT group Control group P-value
T1 to T2 (mm) 0.10+16.51 1.40+10.25 >0.05
T2 to T3 (mm) 2.01+6.21 1.25+1.35 >0.05

(KT: kinesiology tape)

Values are presented as mean+standard deviation.
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any time point.(Table 4)

4. Trismus

The maximum mouth opening showed no significant inter-

group difference at any time point.(Table 5)

5. Cyst volume

Pearson’s correlation analysis showed no significant cor-
relation between preoperative cyst volume and the maximum

swelling after surgery in either group.(Table 6)

6. Bleeding

Pearson’s correlation analysis showed no significant corre-
lation between the amount of intraoperative bleeding and the

maximum swelling after surgery in either group.(Table 7)

IV. Discussion

In the present study, the authors found that the use of KT
(KT group) after enucleation of a dentigerous cyst with man-
dibular third molar extraction resulted in superior outcomes
in terms of the change in the degree of swelling and maxi-
mum swelling after surgery. However, pain and trismus did
not vary between patients who received the tape and those
who did not. Moreover, there was no correlation between the
maximum swelling after surgery and preoperative cyst vol-

ume or amount of intraoperative bleeding.

Table 6. Pearson correlation analysis between cyst volume and maximum swelling

Maximum swelling Cyst volume

Maximum swelling
P-value
Number
Cyst volume
P-value
Number

Pearson correlation coefficient

Pearson correlation coefficient

1 0.162
- 0.317
40 40
0.162 1
0.317 -
40 40

Min-Gyu Kim et al: Effects of kinesiology tape after enucleation of mandibular dentigerous cysts. J Korean Assoc Oral Maxillofac Surg 2020

Table 7. Pearson correlation analysis between amount of bleeding and maximum swelling

Maximum swelling Amount of bleeding

Maximum swelling
P-value
Number
Amount of bleeding
P-value
Number

Pearson correlation coefficient

Pearson correlation coefficient

1 0.007
- 0.964
40 40
0.007 1
0.964 -
40 40
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Numerous studies have evaluated measures for the man-
agement of complications after oral and maxillofacial surger-
ies. The use of laser therapy after third molar extraction is
painless and noninvasive, with no reported adverse effects.
Laser therapy increases the number and diameter of lymph
vessels and simultaneously decreases vascular permeability.
However, this treatment requires special equipment and is ex-
pensive'’. Cryotherapy is a simple, cheap, and repeatable tool
that works by changing the hematic flow, causing vasocon-
striction and lowering the metabolic rate, and thus reducing
bacterial growth. However, the effects of cryotherapy remain
controversial'>. Several researchers have advocated the use
of corticosteroids to limit postoperative complications. Cor-
ticosteroids prevent the production of inflammatory factors,
including cytokines. Brucoli et al.'” claimed that steroids
were effective for alleviating pain, swelling, and other symp-
toms after oral and maxillofacial surgery. However, the side
effects of long-term corticosteroid use, such as immunosup-
pression, adrenal insufficiency, obesity, and diabetes, cannot
be ignored. Furthermore, there are limited randomized clini-
cal trials showing evidence of their effectiveness. Szolnoky
et al.” claimed that lymphatic massage promotes lymphatic
circulation and consequently reduces facial swelling and pain
after third molar extraction. However, lymphatic massage can
only be performed by a professional therapist. Moreover, it is
expensive and requires direct physical manipulation.

Developed by Dr. K. Kase in the 1970s, KT techniques
have been shown to support injured muscles and joints'.
Several studies have attempted to demonstrate the effective-
ness of KT in the medical field. Nelson' found that appropri-
ate application of KT can reduce lower limb edema and lum-
bosacral pain. In addition, studies have evaluated the use of
KT for reducing lymphatic edema after mastectomy"’. Choi*’
proposed that the application of KT could reduce premen-
strual pain, while Chen et al.”' and Added et al.” showed that
the application of KT could reduce pain in the cervical spine.
However, there have been few studies on the usefulness of
KT in the field of oral and maxillofacial surgery. Accordingly,
the findings of the present study are expected to make a novel
contribution to the literature.

The accurate measurement of postoperative swelling has
been a major obstacle in past studies in terms of its objective-
ness. Although numerous methods have been tried, most are
imprecise, complex, expensive, or difficult to standardize™ ™.
In the present study, we attempted to quantify changes in the
degree of swelling by using a modified linear measurement

technique based on defined landmarks covering the entire

Effects of KT after enucleation of mandibular dentigerous cysts

area of interest on the face. Extra care was taken to measure
the same distance at the time of marking the endpoint of the
segment. Furthermore, a single investigator performed all
swelling measurements in order to prevent variation.

The results of the present study may be attributed to the
unique elastic properties of KT that allow it to structurally lift
the skin and open the superficial lymphatic pathways in the
affected area. It is believed that KT increases the interstitial
space between the skin and underlying connective tissue,
thus promoting the flow of blood and lymphatic fluid. Shim
et al.” performed a pilot animal study and found that KT af-
fected lymph formation by opening the microvalves in the
initial lymphatic vessels, thereby generating appropriate dy-
namic pressure variation and causing adequate periodic com-
pression and decompression of the superficial and deep initial
lympbhatics.

116

Kase et al.” claimed that KT can decrease pain by reducing

pressure on nociceptors. However, similar to other investiga-

L2728
tions

, the present study showed no significant difference
in the degree of pain control between patients who received
KT and those who did not. This could be attributed to the ad-
ministration of standardized analgesic treatment after surgery
and during hospitalization for all patients. Further studies
should eliminate standardized analgesic treatment where pos-
sible and provide only rescue drugs.

We anticipated that mouth opening after surgery would
normalize faster in the KT group than in the control group in
the present study. However, there was no significant differ-
ence between the two groups.

We found no correlation between maximum swelling af-
ter surgery and preoperative cyst volume. Swelling can be
defined as an inflammatory, edematous response to surgi-
cal trauma”. Drew’ mentioned that the incision design and
method of suturing the oral mucosa can influence postopera-
tive swelling, pain, and trismus. Borgonovo et al.” studied
differences in comfort levels after third molar extraction
using three different incision patterns and found the extent of
the incision, periosteal detachment, and masticatory muscle
damage to vary according to the incision pattern; all of these
factors can affect postoperative swelling, pain, and trismus.

Finally, no correlation was found between maximum swell-
ing and the amount of intraoperative bleeding, most likely
because the amount of bleeding and surgical duration did not
vary significantly between groups.
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V. Conclusion

In conclusion, findings of the present study suggest that
KT, which is easy to apply in the head and neck region, and
is noninvasive, economical, and complication-free, can ef-
fectively manage facial swelling after oral and maxillofacial
surgeries such as cyst enucleation and third molar extraction,
thus improving postoperative patient satisfaction levels and
quality of life.
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