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ABSTRACT

Objectives: The purpose of the present study was to evaluate the effects of kinesio taping on pain and swelling after surgically
assisted rapid palatal expansion.

Material and Methods: A total of 21 (12 male and 9 female) patients with transverse maxillary deficiency were enrolled in
the study. Kinesio taping (KT) was applied unilaterally in each patient, whereby sides of the face with KT application were
included into the (a) KT group and the other sides were included into the (b) non-KT group. Changes in facial volume were
evaluated on digital images using the 3dMD Face System. Pain scores were assessed at postoperative days 1, 2, 3,4, 5, 6, and
7 using the visual analog scale (VAS). Two-way repeated measures analysis of variance and Mann Whitney U test were used
for statistical analyses.

Results: Swelling was significantly lower in the KT group compared to the non-KT group from TO to T1 (36.42 [SD 19.71]
mm? vs. 183.84 [SD 49.33] mm?®) and was significantly greater in the non-KT group compared to the KT group from TO to T2
(70.88 [SD 15.73] mm?® vs. 21.46 [SD 13.39] mm?) (P < 0.001 for both). The VAS scores were significantly lower in the KT
group compared to the non-KT group at all time points (P < 0.05).

Conclusions: The application of kinesio taping after maxillofacial surgery reduced the pain and swelling in the postoperative
period. Kinesio taping can be used as an alternative to other methods that are used for the reduction of postoperative complaints.
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INTRODUCTION

Transverse maxillary deficiency (TMD) is among the
most important dentofacial dysplasias encountered
in clinical practice. This skeletal dysplasia was
first treated by Angell in 1860 by expanding the
maxillary transverse width through midpalatal suture
opening by wusing orthodontic appliances [1,2].
However, the treatment of TMD with orthodontic
appliances alone is not always possible as it depends
on the severity of malocclusion, patient age, and the
characteristics of midpalatal suture. For such cases,
a novel technique known as surgically assisted rapid
palatal expansion (SARPE) has been recommended,
particularly for patients with maxillary collapse and
retrusion [2,3]. Proven as a successful technique,
SARPE is frequently used in clinical practice and
provides surgical relief in the regions resistant to
expansion including midpalatal suture, nasomaxillary
suture, nasomaxillary buttress, zygomaticomaxillary
buttress, and pterygomaxillary buttress. After
the administration of SARPE, the maxilla can
be expanded in the transverse direction by using
orthodontic appliances [4,5].

SARPE is a distraction osteogenesis of the deficient
maxillae in the transverse direction. The osteotomy
technique of SARPE is similar to that of Le Fort I
osteotomy except for minor differences. In SARPE,
unlike in Le Fort I osteotomy, a midline osteotomy
is performed to surgically separate the palatal
sutures, and a tooth-borne or bone-borne palatal
distraction appliance is placed and activated to
gradually expand the palate after surgery until the
desired position is achieved [6,7]. Periodontal bone
loss, tooth devitalization, and asymmetric expansion
are most commonly reported complications after
SARPE [7]. Moreover, as can be seen after any oral
and maxillofacial surgery procedure, haemorrhage,
oedema and, pain may also occur after SARPE.
Several approaches have been reported in the
literature for the reduction of postoperative oedema
and pain, including anti-inflammatory and analgesic
drugs, corticosteroid injection, manual lymphatic
drainage, cold compression, and low-level laser
therapy (LLLT) [8-12].

Kinesio taping (KT), a technique of applying elastic
bandages and tapes, was first used by Dr. Kenzo
Kase in the 1970s [13]. KT was developed for sports
injuries and is believed to support damaged tissues
(i.e. muscles and joints), thereby leading to pain
relief. KT has also been shown to be an effective
method in the management of lymphedema [14-16].
The general idea in KT is that the tapes used in KT
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lift the skin and thereby improve blood and lymph
flow by reducing haemorrhage and congestion of
lymphatic fluid. Additionally, after applying KT, the
fluids in spaces are encouraged to move from the
areas of higher pressure toward the areas of lower
pressure in the desired direction of drainage under the
guidance of the tape [16,17]. However, although there
is a significant accumulation of clinical and practical
experience in this approach, there is a limited number
of published controlled studies related to KT.

The aim of this clinical study was to evaluate the
effects of kinesio taping on postoperative pain
and swelling after surgically assisted rapid palatal
expansion. We hypothesized that the use of kinesio
taping after surgically assisted rapid palatal expansion
would reduce postoperative pain and swelling.

MATERIAL AND METHODS
Patients

The randomized double-blind study included 21 (12
male and 9 female) patients who underwent SARPE
due to TMD at Department of Oral and Maxillofacial
Surgery, Faculty of Dentistry, Izmir Katip Celebi
University, from January 10, 2018 to September
3, 2018. Patients with TMD that cannot be treated
only with orthodontic appliances were included in
this study. Exclusion criteria were syndromes like
craniofacial deformities, patients with systemic
disorders, tobacco use and pregnancy. All the
patients were treated with tooth-borne expansion
devices. After the SARPE procedure, KT was applied
unilaterally in each patient, whereby the sides of the
face with KT application were included into the (a)
KT group and the other sides were included into the
(b) non-KT group. Figure 1 presents the flowchart of
the research design employed in the study.

The study was approved by both the Local Ethics
Committee (Clinical Research Ethics Committee of
Izmir Katip Celebi University, Faculty of Medicine)
and the Ministry of Health Ethics Committee of
Republic of Turkey (E.113101). An informed consent
was obtained from each patient prior to the study.

Surgical technique

All the surgeries were performed under general
anaesthesia with nasal intubation by the same oral
and maxillofacial surgeon (MU). The operations
were performed by administering a standardized
protocol and the standardized intraoral approaches.
A mucoperiosteal incision was made 5 mm over the
mucogingival junction, from the maxillary canine
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Figure 1. Flowchart of the study.

to the first molar bilaterally, by using monopolar
cautery with a Colorado microdissection needle
(Uziimeii, Ankara, Turkey). Maxillary bone cutting
was performed 5 - 7 mm over the tooth apex from
the lateral nasal wall to the pterygoid plates using a
microsaw (NSK, Tochigi, Japan) and osteotomes (KLS
Martin, Tuttlingen, Germany) bilaterally. An additional
2 cm long incision was made between the central
maxillary incisors from the mucogingival junction to
the labial mucosa along the labial frenulum by using
a scalpel. Midline bone cutting was performed with
piezosurgery (NSK, Tochigi, Japan) and osteotomy
was deepened interdentally between the maxillary
incisors (Figure 2). After all osteotomies were
completed, the hyrax screw was activated with a one-

quarter turn for 10 times to check the mobilization
of the segments. After ensuring that there was no
problem, the transpalatal distractor was turned back
and the mucoperiosteal flaps were closed with 4-0
vicryl suture (Dogsan, Trabzon, Turkey). The patients
were discharged on the same day and all the patients
received the same postoperative medication, including
paracetamol 500 mg (Parol; Atabay Pharmaceutical
Ltd, Istanbul, Turkey) 2 x 1 for 3 days and 100 mg
doxycycline (Monodoks; Deva, Atabay Pharmaceutical
Ltd, Istanbul, Turkey) 2 x 1 for 5 days orally (Deva;
Istanbul, Turkey) 2 x 1 for 5 days orally. No ice pack
application was performed and no intraoperative or
postoperative corticosteroids were administered. The
postoperative period was uneventful in all the patients.

Figure 2. A = Lateral view of the maxilla after mucoperiosteal flap el
B = Maxillary bone osteotomy was performed from the lateral nasal wall to the pterygoid plates using a microsaw.
C = Maxillary lateral wall and midline bone cutting were performed bilaterally.
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Taping

KT was applied in all the patients by the same surgeon
as described in the literature. The skin was cleaned
with alcohol and in the male patients, the application
area was shaved before the taping procedure. Black-
colour Kinesio-Tex Gold® tapes (50 mm x 5 m)
(Kinesio Holding Corporation, USA) were used
in all the patients. The tapes were divided into 3
equal parts until the base. The undivided end of the
tapes was positioned just above the supraclavicular
nodes and 3 equal strips were placed on the skin
slightly below the level of the zygomatic arch with
20% tension. Lymphatic tapes were directed at the
appropriate lymphatic duct crossing the cervical,
submental, mandibular, submandibular, preauricular
and parotid nodes reaching the zygomatic buttress
and the zygomatic arch. After application, the tapes
were gently massaged to facilitate activation. The
tapes were changed at postoperative day 2 in order to
perform a face scan with 3dMD Face System (3dMD,
Atlanta, USA) for the assessment of swelling. The
tapes were maintained on the face of each patient for a
total period of 7 days (Figure 3).

Assessment of swelling

Swelling was assessed at three time points:
preoperatively (baseline) (TO), at postoperative day 2
(T1) and at postoperative day 7 (T2). The changes in
facial volume were evaluated on digital images using
the 3dMD Face System and the images were analysed
using the 3dMD WVultus software (3dMD, Atlanta,
USA) (Figure 4).

Assessment of pain

Pain assessment was performed using the visual
analog scale (VAS). VAS is tool used for pain
assessment involving a 100 mm long horizontal
line with verbal descriptors at each end to express
the extremes of the feeling and represents all pain
sensations from none to maximum, where 0 indicates
no pain, 50 moderate pain, and 100 indicates the
worst pain possible. Patients were asked to place a
mark along the line that corresponded to the severity
of the pain they were experiencing. Pain scores
were recorded at postoperative days 1, 2, 3, 4, 5, 6
and 7.

Figure 3. Preoperative view of the patient (A). The tapes were changed at postoperative day 2 to perform a face scan with 3dMD Face
System for the assessment of swelling. Swelling was greater on the right side (non-KT group) compared to the left side (KT-group) (B).
Application of the kinesio taping (KT) from the supraclavicular nodes to below the level of the zygomatic arch (C,D). Frontal view of patient

on day 7 after surgery (E). White arrows indicate the skin folds (F).
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Figure 4. A = Preoperative (T0), postoperative day 2 (T1) and postoperative day 7 (T2) views of the patient. B = Superposition of the
reference fields. C and D = Calculation of the volumetric changes on the overlapped images.

Statistical analysis

Data were analysed using IBM SPSS Statistics for
Windows version 25.0 (Armonk, NY: IBM Corp).
Data were expressed as mean, standard deviation
(SD), median, first quartile value, and third quartile
value [M (Q, - Q,)]. Two-way repeated measures
analysis of variance (ANOVA) was used to compare
the changes in the facial volume at three time points
(TO, T1, T2). Bonferroni correction was performed
to compare the main effects of the procedure.
Mann-Whitney U test was used to compare the
variables with nonnormal distribution between two
groups. P value of < 0.05 was considered significant.

RESULTS

Twenty-one (12 male and 9 female; age range, 17 - 26
years) patients with transverse maxillary deficiency
were included in the present study.

Swelling

Swelling measurements were performed using the

3dMD Face System and the 3dMD Vultus program. A
significant difference was found between the changes
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in the swelling measurements from TO to T1 and
from TO to T2. Moreover, a significant difference was
found between the KT and non-KT groups with regard
to these changes (0.001 for all) (Table 1, Figure 5).
In the KT group, the difference between the facial
volume at T1 and at TO was 36.42 (19.71) mm?® and
the difference between the facial volume at T2 and
at TO was 21.46 (13.39) mm?®, both of which were
statistically significant (P < 0.001).

In the non-KT group, the difference between the facial
volume at T1 and at TO was 183.84 (49.33) mm?® and
the difference between the facial volume at T2 and
at TO was 70.88 (15.73) mm?®, both of which were
statistically significant (P < 0.001).

Table 1. Changes in swelling from TO to T1 from TO to T2

Groups
Volume (nlfl;l) 12?1:;(11; P (intergroup)*
Mean (SD) Mean (SD)
TO0-T1 36.42 (19.71) | 183.84 (49.33) <0.001
TO-T2 21.46 (13.39) | 70.88 (15.73) <0.001
P (intragroup)® <0.001 <0.001

Statistically significant at the level P < 0.05 (ANOVA test).

KT = kinesio taping; TO = before surgery (baseline);
T1 = postoperative day 2; T2 = postoperative day 7; SD = standard
deviation.
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Figure 5. A = Comparison of the volumetric differences between the KT and non-KT groups with regard to the time intervals TO-T1
and TO-T2. B = Comparison of the volumetric differences between the time intervals TO-T1 and TO-T2 in both groups.

Swelling was significantly lower in the KT group
compared to the non-KT group from TO to T1 (36.42
[19.71] mm?® vs. 183.84 [49.33] mm’) and was
significantly greater in the non-KT group compared to
the KT group from TO to T2 (70.88 [15.73] mm® vs.
21.46 [13.39] mm?) (P < 0.001 for both).

Pain

The VAS scores were significantly lower in the
KT group compared to the non-KT group at all
time points (P < 0.05). Of note, the highest level of
significance was revealed for the days 1, 2, 5, and 7
(P=0.001) (Table 2, Figure 6).

DISCUSSION
Postoperative swelling and pain are common
complications occurring secondary to oral and

maxillofacial surgery, both of which decrease the
quality of life of the patients and affect their daily
life activities. For this reason, numerous clinical
studies have been conducted to reduce postsurgical
discomfort [16-18]. The aim of this study was to
evaluate the effects of KT application on swelling and
pain after SARPE. The authors hypothesized that the
use of KT would decrease the severity of swelling
and pain in the early postoperative period and the
results indicated that the KT application after SARPE
significantly reduced the swelling and pain within the
first days after surgery.

SARPE is a distraction indicated in patients with
maturation of sutures that have transverse maxillary
deficiency. SARPE, which was first described by
Bell and Epker [19], is considered to be a reliable
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Table 2. VAS scores

Groups
VAS (nETn) 1:1:) S(S P
M©Q-Q) | M©Q-Q)

Day1 | 50(40-62.5) | 60 (47.5-70) | 0.001
Day 2 40 (30 - 50) 50 (40 - 60) | 0.001
Day 3 30 (20 - 50) 40 (30-50) | 0.017
Day4 | 20(12.5-32.5) | 30(20-40) | 0.006
Day 5 10 (5 - 25) 20 (12.5-30) | 0.001
Day 6 5(0-10) 10 (10-20) | 0.033
Day 7 0(0-10) 10(5-15) 0.001

“Statistically significant at the level P <0.05 (Mann-Whitney U test).
VAS = visual analog scale; KT = kinesio taping; M = median;
Q, = first quartile value; Q, = third quartile value.
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Figure 6. VAS scores were significantly lower in KT group
compared to non-KT group at all time points.
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procedure with little risk of life-threatening
complications. Through a combination of orthodontic
and surgical procedures, SARPE allows maximum
expansion of the maxilla. In the present study, SARPE
was administered as described by Bell and Epker [19]
with little modifications and all the surgeries were
completed with no complications. Moreover, the
desired maxillary expansion was achieved in all the
patients in the postoperative period.

Literature reviews indicate that numerous clinical
studies have been conducted to reduce postoperative
oedema and pain in the maxillofacial area. Semper-
Hogg, for instance, reported that the preoperative
injection of single-dose dexamethasone reduced
postoperative oedema after orthognathic surgery [20].
Similarly, another study showed that the preoperative
intramuscular injection of single-dose dexamethasone
was an effective method for decreasing pain and
swelling after third molar surgery [21]. Cooling of the
face is a commonly used procedure to increase patient
comfort after maxillofacial surgeries. Rana et al. [22]
and Karmi et al. [23] indicated that the cooling of the
face was effective in reducing postoperative swelling
and pain. On the other hand, laser treatment is also
frequently used for the reduction of pain and swelling
after surgery. Of note, LLLT has been shown to be a
beneficial method for increasing patient satisfaction in
the postoperative period [17,18,24,25].

Oedema is a clinical condition basically defined as
the accumulation of excessive plasma proteins in the
tissue space which occurs when the lymphatic fluid
exceeds the capacity of lymphatic system [26]. Manual
lymphatic drainage (MLD), a technique first described
by Vodder [27], is primarily used for regulating the
equilibrium between the lymphatic fluid load and the
drainage capacity of the lymphatic system. MLD is
mostly applied in cancer patients undergoing surgery
and has been recently used for the reduction of
postoperative oedema and pain in the maxillofacial
area. Ferreira et al. [28] evaluated the effects of MLD
after alveolar bone grafting surgery and reported that
MLD significantly reduced the pain and swelling
in the early postoperative period. Renato et al. [27]
investigated the effects of MLD on postoperative facial
swelling and pain in patients undergoing bimaxillary
orthognathic surgery and revealed that although MLD
was effective in decreasing postoperative facial volume
measurements, no difference was found between
the groups with regard to the pain and swelling
perceptions of the patients.

KT has long been used in the prevention and treatment
of musculoskeletal pain and injuries [15]. KT has
different clinical application areas and has been shown
to provide favourable outcomes in patients with low-
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back pain [29], in pain relief and the improvement of
physical functions in patients with knee osteoarthritis
[30], in the treatment of carpal tunnel syndrome
[31] and in the treatment of functional disorders
of masticatory muscles [32]. Although KT is more
frequently used in the treatment of sports injuries (i.e.
joint and muscle disorders), the use of KT has recently
become an alternative method in the management
of lymphoedema. The popular hypothesis about KT
posits that KT reduces the pain by elevating the skin
and facilitating the lymph flow. In KT, the fluids
are guided to move from the higher pressure areas
towards the lower pressure areas into the created
space and are directed by the tape to the preferred
direction of drainage [15,16]. KT has been shown to
be an effective method for reducing lymphedema in
studies evaluating the effects of KT in the reduction
of lymphedema in patients with breast cancer [33],
mastectomy [34], and total knee arthroplasty [35].
However, although some other studies suggested that
KT has no effect on postoperative pain reduction [36-
38], Kase et al. [15] claimed that KT can reduce pain
by alleviating pressure on nociceptors. In agreement
with Kase et al. [15], the present study indicated
that the patients in the KT group experienced
significantly less pain compared to the patients in the
non-KT group. Moreover, the VAS scores indicated
moderate pain in both groups (50 < VAS < 60) at
postoperative day 1, which gradually decreased over
the following days. However, although the KT group
had significantly less pain compared to the non-KT
group, this finding may be misleading since one side
of the same patient’s face was in the KT group while
the other side was in the non-KT group and thus the
patients might have had difficulty in identifying which
side had greater pain due to the reflected pain.

There are very few clinical studies reporting on the
use of KT in postoperative management of swelling
and pain after maxillofacial surgeries. Ristow et al.
[39] investigated the efficacy of KT after wisdom
teeth extraction and reported that a significant
reduction was achieved in all the postoperative
parameters including swelling, pain, and trismus.
Tozzi et al. [40] and Danuta et al. [41] evaluated the
effects of KT on swelling after orthognathic surgery
and both studies indicated that KT is a beneficial
method for overcoming postoperative swelling. In two
other studies, Ristow et al. [36,37] applied KT after
surgical treatment of patients with zygomatico-orbital
and mandibular fractures and reported that KT led to
decreased swelling and increased patient satisfaction
in the early postoperative period although it had no
significant effect on pain control and trismus.

To the best of our knowledge, this paper is the first to
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investigate the effects of KT on postoperative swelling
and pain after SARPE. The results of the study
indicated that the application of KT after SARPE
significantly reduced postoperative swelling and
pain. Literature indicates that postoperative swelling
reaches its maximum level within 2 - 3 days after
surgery [37]. Accordingly, in our study, facial volume
measurements were performed at postoperative days
0, 2 and 7 to evaluate oedema. The measurements
showed that the increase in the facial volume at day
2 was 4 times greater in the non-KT group than in the
KT group. However, at day 7 (the day of appointment
for removing the sutures), swelling was significantly
lower in the KT group than in the non-KT group.
These findings indicate that the application of KT
after maxillary osteotomy led to effective outcomes
in the reduction of postoperative swelling, which was
consistent with the literature [36,37,39-41].

A number of methods have been suggested for the
measurement of postoperative changes in facial
volume, including verbal response scale, linear
measurements (marking reference landmarks on
the face), photographic technique, and magnetic
resonance imaging [37,42-44]. Craniofacial
anthropometry using the 3dMD Face System is a valid
and reliable technique [45]. Additionally, Fredrik et
al. [46] suggested that the virtual three-dimensional
models derived from the 3dMD Face System provide
not only a high level of technical precision, but also
high intra- and inter-observer reliability regarding

landmark identification. In our study, we also used
the 3dMD Face System for the measurement of
postoperative changes in facial volume to obtain
realistic and reliable results.

CONCLUSIONS

The application of kinesio taping after maxillofacial
surgery provides lower pain and swelling in the
postoperative period. Moreover, kinesio taping is a
simple and economical method with no side effects.
Kinesio taping can be used as an alternative or
additional method to other methods that are used
to increase patient comfort in the postoperative
period. Further studies are needed to compare
the effectiveness of kinesio taping in postsurgical
recovery in combination with other methods including
laser treatment or steroid therapy.
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