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The objective of the study was to determine anesthetic success of intraosseous injection
for supplemental anesthesia in impacted lower third molar surgery by using 4% articaine with
epinephrine 1:200,000. The heart rate effect and pain during injection were also evaluated. The
clinical-based, quasi-experimental study was conducted in 36 patients who experienced dis-
comfort or pain during the process of bone removal and/or tooth sectioning in lower third molar
surgery received intraosseous injection using 4% articaine with 1:200,000 epinephrine, 0.6-0.9 ml
in 30 seconds. The anesthetic success was evaluated by absence of pain during bone removal
and tooth sectioning until complete tooth removal. The heart rate effect was measured by pulse
oximeter before injection and in 1-minute intervals for 5 minutes. The pain during injection was
recorded using verbal numerical rating scale. For the results, the anesthetic success of intra-
osseous injection for supplemental anesthesia was over 90% (binomial test; p =0.289). The heart
rate was maximally increased in the first minute (mean =4.24 £ 9.30%) after injection. The
median and interquartile range of verbal numerical rating scale of pain during injection were 2
and 3.5, respectively. For conclusion, the intraosseous injection is an advantageous anesthetic
technique. It can be used as a supplemental injection to conventional inferior alveolar nerve

block for impacted mandibular third molar surgery.

intraosseous injection, supplemental anesthesia, articaine

Introduction ever, many researches reported 15 to 20 % failure

Pain control is one of the most important factors
for a success in surgical removal of lower third molars.
The most common method to achieve pain control
is inferior alveolar nerve block (IANB), also known as
conventional technique, direct mandibular nerve
block or Halstead technique. This technique must be
based on precise anatomical knowledge regarding to
correct location of mandibular foramen, the bony

anatomical landmark surrounded by soft tissue. How-

rate of IANB in controlling pain during surgical removal
of impacted third molar."”’ The positive signs of lower
lip numbness and tongue after IANB do not always
refers to successful pulpal anesthesia.”’ The failure
of IANB is related to anatomical variations, such as
accessory mylohyoid nerve, bifid mandibular canal
and retromolar foramen, inflammation and anxiety
of patients.” If patient is left with pain or discomfort

feeling during surgical removal, psychic trauma can
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occur from a single distressing experience or being in
overwhelmed event. Psychic trauma can develop into
post-traumatic stress disorder.”

Several techniques have been introduced to
improve anesthetic efficacy, such as intrapulpal, intra-
liscamentary, infiltration, re-IANB and intraosseous (10)
injections.*” The 10 is frequently used to supplement
failed or partially successful conventional technique.
The technique for 10 is described by depositing local
anesthesia into cancellous bone that supports the
tooth. At first, the cortical bone around the root of
the tooth is punctured by a needle followed by inject-
ing the solution into the affected area.® The success
rate of IO showed 75% anesthetic success in mandi-
bular first molars area,” and 90% success of using 10
as supplemental injection.® The anesthetic effect of 10
occurred immediately after the injection. The duration
of expected anesthesia is 15 minutes in plain solution
and 30 minutes in vasoconstrictor-containing solution.
The cardiovascular absorption of local anesthesia after
IO is more rapid and result in elevation of heart rate
(HR). However, vasoconstrictor (epinephrine) is added
to improve anesthetic efficacy. The main purposes of
adding epinephrine are to decrease the perfusion to
injection site, lower the anesthetic blood level (less
systemic toxicity), increase amount of local anesthesia
depositing around the nerve for longer period of time
and decrease bleeding at the site of administration.
The 10 with epinephrine-containing local anesthesia is
not contraindicated in healthy patient but not recom-
mended in patient with cardiovascular risk.®

Researchers have mostly studied 10 in case of
pulpitis and there are a few studies about 10 of lower
third molar surgery. Therefore, the purpose of this
study was to determine anesthetic success of 10 for
supplemental anesthesia in the impacted lower third

molar surgery using 4% articaine with epinephrine

Vol. 35 No.2 Jul.-Dec. 2021

1:200,000. The HR effect and pain during injection

were also evaluated.

Materials and methods

This study was approved by the Ethics Review
Board of Rangsit University (no. RSUERB20119-042).
Written informed consent was obtained from every
subject. The inclusion criteria included 1) the healthy
patient age between 18 to 40 years old, 2) impacted
lower third molar with no extensive carious lesion,
non-inflamed tissue, 3) the overlying bone must be
removed and followed by tooth sectioning and 4)
the patient who had sign of lip numbness after IANB,
but still felt pain or discomfort during removing
bone or tooth sectioning. The exclusion criteria were
the patient who allergic to articaine or anti-oxidant
of vasoconstriction agent (sodium metabisulfite), on
medications that affected the pain reception within
2 weeks before the procedure, pregnancy or nursing.

Seventy patients had all profound lip numbness
after conventional IANB with 4 % articaine with epi-
nephrine 1:200,000 (Ubistesin; 3M, USA). Out of 70, 36
patients with pain/discomfort during bone removal or
tooth sectioning were included in this study. Before
the 10, the HR was measured by pulse oximeter (Ross-
max SB 100; Rossmax, Switzerland) and defined as the
baseline HR.

The |10 was performed at exposed cancellous
bone area. If there was no exposure of cancellous
bone, distobuccal bone of lower third molar would
be decorticated with 018 round carbide bur to reach
the cancellous bone (Fig.1A). The patients were in-
jected with 0.6-0.9 ml of 4% articaine with epinephrine
1:200,000 in 30 seconds by 27-gauge needle with con-
ventional syringe (Hu-Friedy; Hu-Friedy Manufacturing
Company, USA) (Fig.1B). The pain during injection was

assessed using verbal numerical rating scale (VNRS) and
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Fig. 1 The intraosseous injection for supplemental anesthesia in impacted lower third molar surgery

A: The distobuccal bone of lower third molar would be decorticated with 018 round carbide bur to reach the cancel-

lous bone.

B: The intraosseous injection with 0.6-0.9 ml of 4% articaine with epinephrine 1:200,000.

the HR after injection was immediately recorded, and
then recorded every 1 minute for 5 minutes. Anesthe-
tic success was evaluated using absence of pain during
bone removal and tooth sectioning until complete
tooth removal. The additional supplemental injection
was required if there was persistent pain during opera-
tion after 0. It would be considered as anesthetic
failure. The duration after IO until complete tooth
removal, complications and adverse effects were re-
corded.

The success rate of 10 for supplemental injection
in surgical removal lower third molar was analyzed using
binomial distribution with test proportion = 0.9, sienifi-
cance level = 0.05, using SPSS 21.0, SPSS Inc., Chicago,
IL, USA. The percentage of HR change (postinjection
HR compared with baseline HR) in 1- minute inter-
vals were calculated. The mean of percentage of HR
change and the pain during 10 were presented using

descriptive statistics.

A1919% 1 Had1$aveIn1anevIasuAewAiAnITane TGN
N3EANIALNITNAFBULUUNIUY
Table 1 Anesthetic success of supplemental intraosseous

injection with binomial test.

Observed Test p-value

N prop. prop.  (1-sided)
Anesthetic success 31 0.86 0.9 0.289
Anesthetic failure 5 0.14
Total 36 1.00
Results

The 36 patients, 24 (66.7%) females and 12 (33.3%)
males, were participated in this study. The ages ranged
from 18 to 40 and the mean age was 23.8 + 4.99 years
old. The modified Corah’s dental anxiety scores were
rated between 5-14 (median = 8) which was classified
as low to moderate anxiety.

The 10 was carried out in 36 patients, 31 (86.1%)
patients achieved anesthesia and surgery could be

performed without pain or discomfort. According to
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Fig. 2 The mean percentage of heart rate change after intraosseous injection in 5 minutes monitoring.
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Fig. 3 The number of patients which heart rate change in 1-minute intervals.

Table 1, the binomial test indicated that the proportion
of anesthetic success of 0.86 was not less than the
expected 0.9, p = 0.289 (1-sided). The others required
additional supplemental injection within a few minutes
after 10. For the anesthetic success cases, the mean
duration after 10 until complete tooth removal was
32.1+16.4 minutes.

According to the Fig. 2, the mean percentage of

HR change increased immediately after I0. The most

increased of mean percentage of HR change was
observed at the first minute (mean = 4.24 + 9.30%). At
the second to fifth minute, the mean percentage of
HR change was decreased from baseline. From the
Fig. 3, the increasing of HR was observed in 61.1% of
patients in the first minute after I0. Then at the second
to the fifth minute, most patients were presented with
decreased HR. For 5 minutes of HR monitoring, the

range of increased HR was 1-19 bpm and decreased
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Fig. 4 Patients distribution according to their pain during injection using verbal numerical rating scale.

HR was 1-18 bpm.

The pain during 10 was observed using VNRS.
The range of VNRS was 0-8 (Fig. 4). Most patients (12
patients, 33.3%) reported no experience of pain during
IO. The median and interquartile range were 2 and
3.5, respectively. The supplemental anesthesia by
IO caused none to mild pain at the time of injection.
None of adverse effect and complication was reported

in this study.

Discussion

The removal of an impacted mandibular third
molar may cause pain during the operation, despite
profound anesthesia of IANB. The failure of IANB
may occurr due to the following factors: anatomical
variations such as accessory innervation; especially
mandibular third molar,”’ inflammation reaction, anx-
ious, and apprehensive patients with lowered pain
threshold.™ The failure of IANB is the main reason for
requiring supplementary injection.

The 10 is commonly used as supplement injec-
tion in failed or partially successful cases from conven-

tional anesthetic technique. The technique for IO is

described by depositing majority of anesthetic solution
into cancellous bone that supports the tooth. The IO
can provide anesthesia of a bone, and root structure
of single tooth or multiple teeth in a quadrant, degree
of anesthesia depends on site of injection and volume
of aesthetics deposit. The advantages of 10 injection
are immediate onset, short duration and use of small
dosages of anesthetic agent.”

The 10 is a supplementary technique for pain
relieving during surgical removal of lower third molar
impacted tooth. It can be performed without addi-
tional equipment at surgically exposed cancellous
bone area. In this study, if cancellous bone was not
observed, surgical round bur was used to decorti-
cate at distobuccal area of impacted tooth. Failure
to access to cancellous bone was observed in some
cases, such as in buccoversion impacted tooth which
closed contact to buccal cortical bone, therefore
cancellous bone was limited or in elderly patient
with constricted cancellous bone. When needle
penetrated, the feeling of dense bone was detected.
Deeper access in the same area or drilling another

adjacent site should be considered. According to
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the observation of our study, the 10 could be per-
formed more easily if cancellous bone could be
penetrated by bur once or the cancellous bone was
already exposed, than drilling to reach cancellous
bone multiple times. In difficult cases, leakage of
anesthetic agent during injection was seen.

In our study, the anesthetic success of supple-
mentary 10 was over 90% as same as several studies.
Dunbar et al found the combination of the IANB and
IO resulted in higher success rate than IANB alone in
anesthesia of the molar tooth. The anesthetic success
in first molar after only IANB and IANB with 10 were
42% and 90%, respectively.” Guglielmo et al eva-
luated an 10 in mandibular first molars as a supple-
ment to the IANB. They recorded a high incidence of
pulpal anesthesia (100% in first and second molars,
and 97% in second premolar)."”

Sovatdy et al studied the IANB by 10 with Quick-
Steeper® at retromolar area. The success rate of 10, as
a primary anesthesia, was compared with conventional
IANB. The profoundness of 10 was sufficient in 32% of
the case, whereas conventional IANB had 72% suc-
cess rate.”” Thus 10 may be not suitable for primary
injection in retromolar region. In this area, the cortical
bone is thick, as a result, it is difficult to access to the
cancellous bone for deposit the anesthetic solution.
On the other hand, the high success rate was observed
in our study because of the accessibility to the can-
cellous bone directly. Consequently, flap reflection
should be considered for 10 in retromolar area. How-
ever, the study of Farhad et al demonstrated that
IO is suitable for primary anesthetize the tooth with
pulpitis. The success rate of 10 (56.7%) was significantly
higher than those of IANB (23.3%) for pulpal anesthesia
of mandibular posterior teeth with symptomatic irre-
versible pulpitis."”

In the failed 10 cases, we repeated IO and/or

Vol. 35 No.2 Jul.-Dec. 2021

applied different alternative technique such as intra-
pulpal or intraligamentary injection which depended
on step of operation. The 10 could be performed
when there was pain during bone preparation. How-
ever, intrapulpal injection was done in pulpal exposure
cases. If there was an access to periodontal ligament,
the intralicamentary injection would be carried out.
However, pain control was insufficient in these failed
cases, in spite of multiple reinjection were done. So,
the pain should be adequately controlled before the
pain was generated, therefore the performing of IANB
combined with 10 should be done at the beginning of
operation, after flap operation. This consideration may
be more advantage than performing IO after the pain
occurred. For this purpose, the study will be conti-
nued further.

In anesthetic solution, epinephrine helps to
improve anesthetic efficacy which increase duration
and reduce systemic toxicity. However, it has effect
on increasing in HR. Many studies reported that IO
might have cardiovascular effect from epinephrine

14-16

contained in anesthetic solution."**” Replogle et al
reported that most of subjects (67%) receiving epi-
nephrine-containing lidocaine as supplemental
injection experienced increase in HR. The mean HR
change was 28 bpm. On the other hand, mean HR
was increased only 4 bpm on 13% of subjects who
received mepivacaine plain solution. Although in
case of increased HR, it was transient.”® However, the
effect on HR in different concentration of epineph-
rine in anesthetic solution was not different. As the
study of Pereira et al reported 10 with 4% articaine with
epinephrine 1:100,000 and epinephrine 1:200,000
in treatment of symptomatic irreversible pulpitis. They
found that mean HR was not significant different
for overall 90 minutes procedure, except at the 20-

minute.®®
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The study of Susi et al reported that the rate
of deposition had an effect on the HR. They studied
the 10 with 1.4 ml of 2% lidocaine with epinephrine
1:100,000 by Wand and conventional syringe in dif-
ferent rate of anesthetic deposition. In the fast rates
(45 seconds), the HR was increased 21-28 bpm, while
the HR was increased 10-12 bpm with the slow rates
(4 minutes and 45 seconds) of deposition. They stated
that fast rates of deposition resulted in a significantly
higher HR change when compared with slow rates
whether using Wand or conventional syringe."”

Exogenous epinephrine from epinephrine-con-
taining anesthetic solution in routine dental procedure
has a minimal cardiovascular effect."” Whereas pain,
stress and anxiety induce endogenous epinephrine
releasing which results in significant change of cardio-
vascular parameters.“g) In our study, we used 0.6-0.9
ml of 4% articaine with epinephrine 1:200,000 in 30
seconds for the 10 as a supplementary injection in
lower third molar surgery. The baseline HR was mea-
sured when patients had been experiencing pain.
Because of pain, sympathetic activity was stimulated
resulting from endogenous epinephrine releasing. The
baseline HR may be higher than usual. The increased
HR persisted until the pain was relieved from 10. As a
result of the pain control, endogenous epinephrine
was decreased which caused the lower HR change in
the second to fifth minute of monitoring. We con-
cluded that the small amount of epinephrine in anes-

thetic solution has a minimal effect of the HR change.
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From previous studies demonstrated that IO is
not a painful injection technique. Pereira et al studied
the pain during primary 1O in different epinephrine
concentrations in symptomatic irreversible pulpitis
of mandibular molars. Their subjects in both groups
reported mild pain during injection."® As well as the
study of Kiattavorncharoen et al reported only mild
pain during 10 with QuickSleeper” in lower third molar
surgery. It was not different from conventional tech-
nique.”” In our study, the median (IQR) of VNRS was 2
(3.5) which represented none to mild pain that similar

to the previous study.

Conclusion

The results of this study support the use of IO as
a supplemental injection for pain control in surgical
removal of lower third molar impaction. In the cases
of failed IANB, 10 shows efficient success rates, easy
administration, immediately onset, patient comfort,
and duration long enough for completing the opera-
tion. The 10 causes slightly effects on cardiovascular
system. However, the use of IO should be aware in

compromised patient.
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The objectives of this study were to evaluate postoperative Oral Health Related Quality
of Life (OHRQoL) in 7-day period after surgical removal of impacted lower third molar performed
by undergraduate dental students and the effect of different types of impaction toward
OHRQoL. The study consisted of 62 patients who had their orthopantomogram (OPG) taken before
the procedure. The patients had to complete a 14-item Oral Health Impact Profile (OHIP-14)
questionnaire prior to surgery and 1, 3, and 7 days postoperatively. Two observers reviewed
all OPGs to determine the type of impacted tooth. The results showed that OHRQoL was at its
worst on postoperative day 1 and returned to preoperative baseline by postoperative day 7.
Furthermore, impacted tooth with position A resulted in less deterioration in postoperative
OHRQoL. In conclusions, this pattern of changes in OHRQoL might be helpful for patients to
perceive realistic expectations. Patients with impacted tooth with position A should be selected

for undergraduate cases because of less effect on OHRQoL compared to other types.

Keywords: oral health related quality of life, impacted lower third molars

Introduction

Impacted tooth is defined as a tooth which fails
to erupt into its proper position at its proper time."” Of
all permanent teeth, the third molars come up with
the highest prevalence of impaction. There are various
pathologic consequences following the impaction of
lower third molars, including pericoronitis and carious
lesions of third molar itself and the adjacent tooth.””
These consequences can result in pain and disrupted
jaw function, and even loss of other nearby teeth.
Furthermore, cystic lesion, such as dentigerous cyst,
was found mostly associated with unerupted lower
third molars.” All of these pathologic conditions are
reasonably supportive evidences for surgical removal
of impacted third molars. There is a study suggested
that impacted lower third molars with partial eruption
should undergo to prophylactic removal.”

In order to surgically remove an impacted tooth,

especially the lower third molars, the surgeon must

preoperatively consider the difficulty of the proce-
dure and plan for any complications which may occur
consequentially. There are several classifications and
guidelines developed to assess the difficulty of the
operation. The two classifications widely used are the
one proposed by Pale and Gregory® which classifies
the impacted lower third molars according to their
relationships to anterior ramus and their depths, and
the other one proposed by Winter” which classifies the
impacted teeth from their angulations.

Using the above-mentioned categories, the
surgeons can determine the difficulty level of the
procedure and discuss with their patients to reach
final decision for surgical removal of these cases.
Usually, postoperative condition is one of the import-
ant issues affecting patients’ decision. These issues
consist of, not only the physical issue, but also func-
tional well-being, emotional well-being, expectations

and satisfaction with care, and sense of self. These can
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Table 1 OHIP-14 questionnaire and its domain.

1. fadvesn-uiindalaudea

Domain

[tem

Domain 1: functional limitation 1
2
Domain 2: physical pain 3
4
Domain 3: psychological discomfort 5
6
Domain 4: physical disability 7
8
Domain 5: psychological disability 9

Domain 6: social disability 11.
12.

Domain 7: handicap 13.

14

. Had trouble pronouncing any words

. Felt sense of taste has worsened

. Had painful aching

. Found it uncomfortable to eat any foods
. Been self-conscious

. Felt tense

. Felt diet has been unsatisfactory

. Had to interrupt meals

. Found it difficult to relax

. Been a bit embarrassed

Been a bit irritable

Had difficulty doing usual jobs
Felt life less satisfying

. Been totally unable to function

be considered as “Oral Health Related Quality of Life
(OHRQoL)”.® The advantage of OHRQoL assessment
is its dependence upon patients’ awareness of their
own status which can be collected via question-
naires. The Oral Health Impact Profile 14 or OHIP-14
(Table 1), a short-form self-reported version of Oral
Health Impact Profile 49 (OHIP-49)”, is a good sample
that also has previously validated in Thai language.™”
The objective of this study was to evaluate
OHRQoL of patients undergoing surgical removal of
lower third molars performed by undergraduate den-
tal students. The comparison of changes in OHRQoL
between preoperative period and during postopera-
tive periods in relation to different types of impactions

was assessed.

Patients and methods

This study is a prospective analytical research
approved by Institutional Ethical Committee of West-
ern University (WTU 2561-0048).

101

Samples of this study were all patients who had
their impacted lower third molars removed surgically
by undergraduate dental students at Oral Surgery
Clinic, Faculty of Dentistry, Western University during
November 2018 to June 2019. The inclusion criteria
included: 1) patients aged under 30 years old, 2)
patients denied any systemic diseases or drug allergy,
3) patients had not taken any antibiotics, steroids, or
analgesics in 1-week preoperative period, and 4)
patients had their orthopantomogram (OPG) taken at
Radiology clinic, Faculty of Dentistry, Western Univer-
sity with diagnostically acceptable quality with a
period less than 6 months preoperatively.

The exclusion criteria included: 1) patients who
had any intraoperative complications or complica-
tions from the procedure, such as regional paresthesia
or anesthesia and lingual plate fracture, and postoper-
ative complications within 1-week period after, and 2)
patients whose OHIP-14 questionnaires were missing

or not completed.
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Assessment of impaction

The impacted lower third molars in this study
were reviewed by 2 observers; an oral and maxillofacial
radiologist (observer A) and an oral and maxillofacial
surgeon (observer B). The two observers reviewed all
OPGs separately and classified the types of impaction
according to Pell and Gregory’s classification and
Winter’s classification modified by Quek et al.* In
case of disagreement, both observers had to discuss
to reach their consensus. After a period of 1 month, all
OPGs were repeatedly reviewed by both observers to

determine their intra-observer reliability.

Surgical removal procedure

The operation was done by 6th year undergradu-
ate dental students under supervision of their instruc-
tors (oral and maxillofacial surgeons). After thorough
clinical examination and OPG reviewing, the procedure
was planned and discussed with the instructor. The
operation was performed under local anesthesia (2%
mepivacaine with 1:100,000 epinephrine) via inferior
alveolar nerve block and long buccal nerve block. Local
infiltration was an optional technique if needed. The
tooth was removed via flap operation with ostectomy
and odontectomy if needed. The wound was sutured
using 3-0 silk with at least 2 stitches. Ice pack compression
was instructed for the first 24 hours. The patients

were also prescribed for antibiotics and analgesics.

OHRQoL assessment

The patients were asked to complete the Thai-
version OHIP-14 questionnaire according to their
current status prior to surgery (D0). They were also
explained and were able to ask about the detail and
meaning of the questions. Each item of the question-
naire used a Likert-type with score ranging from 0

(never), 1 (hardly ever), 2 (occasionally), 3 (fairly often),

Vol. 35 No.2 Jul.-Dec. 2021

and 4 (very often). After the operation, they were
asked to complete the same questionnaire at 1, 3
and 7 postoperative days (D1, D3 and D7) and return
them to their dental students in the follow-up visit

the week after.

Statistical analysis

Descriptive statistics were used to represent de-
mographic data of the samples. Changes in OHRQoL
were evaluated using one-way analysis of variance
(ANOVA) for repeated measures with post hoc test
(Bonferroni adjustment) with 95% confidence level.
Effect of different types of impactions toward changes
in postoperative OHRQoL was analyzed using multiple
linear regression with 95% confidence level. The
differences in OHIP-14 scores between postoperative
days and preoperative day were used as the outcome
variable for regression analysis. Intra-observer and in-
ter-observer reliabilities were determined by Cohen’s

Kappa statistics.

Results

Total 62 patients with age range of 18 to 30 years
old (mean+S.D. = 22.9 + 2.9 years) included in this
study were 20 men (32.3%) and 42 women (67.7%).
The impacted lower third molars were 32 left (51.6%)
and 30 right (48.4%) teeth. Angulation of teeth were
14 vertical angulation (22.6%), 32 mesioangulation
(51.6%), 11 horizontal angulation (17.7%) and 5 disto-
angulation (8.1%). Horizontal relationship of impaction
included 3 class | (4.8%), 57 class 11 (91.9%) and 2 class
Il (3.2%). Vertical relationship of impaction comprised
38 position A (61.3%), 24 position B (38.7%) and no
position C.

Intra-observer reliability in impaction assessment
were moderate to very good (0.550-0.895 and 0.550-

0.870 for observer A and B respectively). Inter-observer
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reliability was moderate to good (0.550-0.753).

The changes in postoperative OHRQoL as deter-
mined by the total scores of OHIP-14 questionnaire
was statistically significant (p < 0.05). The deterioration
in OHRQoL reached its peak on D1, then significantly
lowered on D3, and, on D7, the OHIP-14 scores were
not significantly different from preoperative day.
Similar pattern of changes was also found in each do-
main of OHRQoL using OHIP-14 questionnaire except
for domain 6 (social disability) as detailed in table 2.

Multiple linear regression analysis for factors
affecting changes in OHIP-14 scores at D1 (D1-D0) was
shown in table 3. Only position A resulted in less func-
tional limitation (p = 0.036) and physical pain (p = 0.019)
than those in position B.

Multiple linear regression analysis for factors
affecting changes in OHIP-14 scores on D3 (D3-D0) was
shown in table 4. Position A impaction was still the
only group continued to result in more rapid relief in
functional limitation (p = 0.030), physical pain (p = 0.008),
physical disability (p = 0.047), and overall OHRQoL
(p =0.044) deterioration than those in position B.

Multiple linear regression analysis for factors
affecting changes in OHIP-14 scores on D7 (D7-D0) was
shown in table 5. Position A impaction was revealed
more comparable level of physical pain (p=0.018) to
preoperative baseline than that in position B. Besides,
vertical angulated impacted tooth resulted in the
least degree of physical disability (p = 0.033) compared
to others. Furthermore, vertical angulation and mesio-
angulation resulted in better postoperative OHRQolL
(p =0.043 and 0.046 respectively) compared to

others.

Discussion

The results of this study have demonstrated the

pattern of changes in OHRQoL postoperatively. The

1. fadvesUn-uindalawldeoa 103

deterioration in OHRQoL reached its peak on postop-
erative day 1 for both overall scores and each domain
of OHIP-14 questionnaire. Therefore, postoperative
care should be emphasized in this period of time.

In general, OHRQoL scores appeared to signifi-
cantly lower on postoperative day 3 for overall scores
and most domains, but were indifferent between post-
operative day 7 and preoperative day. As a result, the
dentist could imply to the patients undergoing surgical
removal of impacted lower third molar to expect a
significant recovery of their consequences by postop-
erative day 3 and return to their normal daily lives by
postoperative day 7. This information might be useful
for patients who planned to undergo the procedure
to be able to prepare themselves and have a realistic
expectation for the outcome.

From this study, all aspects of OHRQoL were
deteriorated after the surgical procedure. This might
be resulted from postoperative sequelae. One of the
common postoperative consequence was pain that
patients might experience especially after the effect
of local anesthesia disappeared. This was obviously
associated with worsened OHRQoL in the aspect of
physical pain. However, this might also result in psy-
chological discomfort and psychological and social
disabilities as patients might feel tense, irritable, or
unable to relax while experiencing pain. Therefore,
prescription of analgesic, such as ibuprofen, was rec-
ommended with careful usage instruction."”

Another postoperative sequela that patients
usually experience was bleeding or oozing of blood
from surgical wound. This might cause the patients feel
uncomfortable due to the taste of blood mixed with
their saliva and might result in worse sense of taste. In
these case, they should be instructed to hold a gauze
pack for control of bleeding. This oozing usually lasted

no more than 24 hours."?
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Table 2 Mean scores of OHIP-14 questionnaire categorized in each domain for preoperative day and postoperative days with
standard deviation and 95% confidence interval; the superscripted letters in each domain indicated pairs of sta-
tistical difference in mean scores (p < 0.05), such as in domain 1, superscripted a indicated the difference of mean

scores between D0 and D1 whereas superscripted b indicated the difference of mean scores between DO and D3.

Domain Day Mean scores with standard deviation 95% confidence interval
Domain 1: functional limitation DO 1.419 (2.169)*° 0.868-1.970
D1 4.597 (2.589)*“° 3.939-5.254
D3 2.790 (2.089)"“* 2.260-3.321
D7 1.290 (1.475)*¢ 0.916-1.665
Domain 2: physical pain DO 2.548 (2.379) 1.944-3.153
D1 5.774 (2.115)"° 5.237-6.311
D3 3.645 (2.158)>° 3.097-4.193
D7 1.548 (1.616)"° 1.138-1.959
Domain 3: psychological discomfort DO 1.629 (2.018)° 1.116-2.142
D1 3.419 (2.689)* "¢ 2.736-6.102
D3 1.984 (2.154)° 1.437-2.531
D7 1.226 (1.509)° 0.843-1.609
Domain 4: physical disability DO 1.968 (2.416)° 1.354-2.581
D1 4.258 (2.630)" " 3.590-4.926
D3 2.565 (2.185)>¢ 2.010-3.119
D7 1.274 (1.710)°° 0.840-1.708
Domain 5: psychological disability DO 1.452 (1.753)° 1.007-1.897
D1 3.371(2.383)"¢ 2.766-3.976
D3 2,016 (1.751) 1.572-2.461
D7 1.194 (1.524) 0.807-1.581
Domain 6: social disability DO 0.984 (1.912)° 0.498-1.469
D1 2.855(2.679)"° 2.175-3.535
D3 1.677(1.973) 1.176-2.179
D7 0.887 (1.392)° 0.534-1.241
Domain 7: handicap DO 1.048 (1.928) 0.559-1.538
D1 2.710 (2.620)*" 2.044-3.375
D3 1.565 (1.852)° 1.094-2.035
D7 0.871 (1.531) 0.482-1.260
Overall OHRQoL (all domains) DO 11.048 (12.024)° 7.995-14.102
D1 26.984 (15.434) ¢ 23.064-30.903
D3 16.242 (12.415)*° 13.089-19.395

D7 8.290 (9.889)"* 5.779-10.802
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Table 3 Multiple linear regression analysis of the effect of angulation and position of impacted tooth toward difference in

1. fadvesn-uiindalaudea

OHIP-14 scores between D1 and DO for each domain and overall OHRQoL.

Model

Independent variable

Unstandardized coefficient

with 95% confidence interval

p-value

Domain 1: functional limitation

Domain 2: physical pain

Domain 3: psychological discomfort

Domain 4: physical disability

Domain 5: psychological disability

Domain 6: social disability

Vertical angulation
Mesioangulation
Horizontal angulation
Distoangulation (ref)
Position A

Position B (ref)

Vertical angulation
Mesioangulation
Horizontal angulation
Distoangulation (ref)
Position A

Position B (ref)
Vertical angulation
Mesioangulation
Horizontal angulation
Distoangulation (ref)
Position A

Position B (ref)

Vertical angulation
Mesioangulation
Horizontal angulation
Distoangulation (ref)
Position A

Position B (ref)

Vertical angulation
Mesioangulation
Horizontal angulation
Distoangulation (ref)
Position A

Position B (ref)
Vertical angulation
Mesioangulation
Horizontal angulation
Distoangulation (ref)
Position A

Position B (ref)

-0.542 (-3.388 to 2.305)
-1.623 (-4.251 to 1.005)
-0.699 (-3.731 to 2.332)

-1.590 (-3.076 to -0.104)

-1.550 (-4.520 to 1.420)
-1.464 (-4.206 to 1.278)
-0.391 (-3.554 to 2.771)

-1.874(-3.425 to -0.324)

-1.480 (-4.068 to 1.109)
-1.350 (-3.740 to 1.039)
-0.363 (-3.119 to0 2.392)

-0.536 (-1.887 to0 0.815)

-1.875(-4.721 10 0.971)
-2.517(-5.145 10 0.111)
-0.508 (-3.538 t0 2.523)

-1.395 (-2.881 to 0.090)

-1.645 (-4.329 to 1.039)
-1.424 (-3.902 to 1.054)
-0.096 (-2.955 to 2.762)

-0.739 (-2.140 to 0.662)

-0.112 (-2.723 to 2.498)
-1.127 (-3.537 to 1.283)
0.728 (-2.052 to 3.507)

-1.180 (-2.542 t0 0.183)

0.705
0.221
0.646

0.036

0.300
0.289
0.805

0.019

0.257
0.263
0.793

0.430

0.192
0.060
0.738

0.065

0.225
0.255
0.946

0.295

0.932
0.353
0.602

0.088
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Table 3 Multiple linear regression analysis of the effect of angulation and position of impacted tooth toward difference in

OHIP-14 scores between D1 and DO for each domain and overall OHRQoL. (continued)

Unstandardized coefficient

Model Independent variable p-value
with 95% confidence interval

Domain 7: handicap Vertical angulation -0.017 (-2.747 t0 2.713) 0.990
Mesioangulation -0.761 (-3.281 to 1.759) 0.548
Horizontal angulation 0.707 (-2.200 to 3.614) 0.628
Distoangulation (ref)
Position A -0.317 (-1.743 t0 1.108) 0.657
Position B (ref)

Overall OHRQoL (all domains) Vertical angulation -7.220 (-22.922 t0 8.482) 0.361
Mesioangulation -10.266 (-24.762 to 4.230) 0.162
Horizontal angulation -0.624 (-17.343 to 16.096) 0.941
Distoangulation (ref)
Position A -7.632(-15.829 to 0.564) 0.067

Position B (ref)

Swelling and trismus were other sequelae that
might happen. This could cause difficulty in talking
or chewing, thus, affecting OHRQoL in the aspect of
functional limitation, social disability, and handicap.
Furthermore, extraoral swelling might result in worries
and embarrassment about self-appearance. However,
some literatures revealed that application of ice pack
over an area of swelling or edema could help minimize
the swelling and pain“®, while some literature rejected
this hypothesis."?

The postoperative sequelae mentioned above
usually diminished on postoperative day 3 with chang-
ing in OHRQoL toward better status as shown in this
study. In this period of time, postoperative self-care
instructions had benefits since it may help reduce
severity of postoperative sequelae and deterioration
in OHRQoL.

This pattern of changes in OHRQoL was demon-
strated in the study of Negreiros et al” which also

assessed OHRQoL using OHIP-14 questionnaire. It

should be taken into account that postgraduate sur-
geons were the operators in their study. Thus, same
assumption could be made even though from more
experienced operators in more complex operations.
Besides, a study conducted by Panduri¢ et al"® which
assessed quality of life using different questionnaire
focusing on the aspect of pain, lifestyle and oral func-

11 whose assessment using

tion and other studies'
both OHIP-14 and 16-item UK Oral Health Related
Quality of Life Measure Questionnaire (OHQolLUK-16)
also showed likewise pattern of changes in patients’
quality of life postoperatively.

From regression analysis, position of the impacted
tooth according to Pell and Gregory’s classification
was shown to have an effect toward changes in post-
operative OHRQoL in the domain of physical pain on
day 1, day 3, and day 7. This could imply that impacted
tooth with position A resulted in less severity of pain

patients experiencing after surgical removal, and a

more rapid recovery of pain to preoperative baseline
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Table 4 Multiple linear regression analysis of the effect of angulation and position of impacted tooth toward difference in

1. fadvesn-uiindalaudea

OHIP-14 scores between D3 and DO for each domain and overall OHRQoL.

Model

Independent variable

Unstandardized coefficient

with 95% confidence interval

p-value

Domain 1: functional limitation

Domain 2: physical pain

Domain 3: psychological discomfort

Domain 4: physical disability

Domain 5: psychological disability

Domain 6: social disability

Vertical angulation
Mesioangulation
Horizontal angulation
Distoangulation (ref)
Position A

Position B (ref)

Vertical angulation
Mesioangulation
Horizontal angulation
Distoangulation (ref)
Position A

Position B (ref)
Vertical angulation
Mesioangulation
Horizontal angulation
Distoangulation (ref)
Position A

Position B (ref)

Vertical angulation
Mesioangulation
Horizontal angulation
Distoangulation (ref)
Position A

Position B (ref)

Vertical angulation
Mesioangulation
Horizontal angulation
Distoangulation (ref)
Position A

Position B (ref)
Vertical angulation
Mesioangulation
Horizontal angulation
Distoangulation (ref)
Position A

Position B (ref)

-1.225(-3.991 to 1.541)
-1.833 (-4.387 to 0.720)
-0.366 (-3.311 to 2.579)

-1.603 (-3.046 to -0.159)

-1.951 (-5.150 to 1.248)
-2.110 (-5.063 to 0.844)
-0.491 (-3.898 to 2.915)

-2.285 (-3.995 t0 -0.615)

-1.631 (-4.134 t0 0.873)
-1.489 (-3.800 to 0.823)
-1.055(-3.720 to 1.611)

-0.571 (-1.877 t0 0.736)

-2.623 (-5.355 t0 0.109)
-2.346 (-4.868 to 0.176)
-0.517 (-3.427 t0 2.392)

-1.448 (-2.874 t0 -0.022)

-1.587 (-3.850 to 0.676)
-1.322(-3.411t0 0.767)
-0.106 (-2.516 to 2.303)

-0.827 (-2.008 to 0.355)

-1.177 (-3.428 to 1.074)
-1.277 (-3.355 t0 0.801)
-0.161 (-2.558 to 2.236)

-0.719 (-1.894 to 0.456)

0.379
0.156
0.804

0.030

0.227
0.158
0.774

0.008

0.197
0.202
0.431

0.385

0.060
0.068
0.723

0.047

0.166
0.210
0.930

0.167

0.300
0.224
0.893

0.226
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Table 4 Multiple linear regression analysis of the effect of angulation and position of impacted tooth toward difference in

OHIP-14 scores between D3 and DO for each domain and overall OHRQoL. (continued)

Unstandardized coefficient

Model Independent variable p-value
with 95% confidence interval

Domain 7: handicap Vertical angulation -1.428 (-3.590 to 0.733) 0.191
Mesioangulation -1.838(-3.834 t0 0.157) 0.070
Horizontal angulation -0.697 (-2.999 to 1.605) 0.547
Distoangulation (ref)
Position A -0.417 (-1.546 t0 0.711) 0.462
Position B (ref)

Overall OHRQoL (all domains) Vertical angulation -11.622 (-26.297 to 3.052) 0.118
Mesioangulation -12.215(-25.763 to 1.333) 0.076
Horizontal angulation -3.397(-19.019 to 12.231) 0.665
Distoangulation (ref)
Position A -7.869 (-15.529 to 0.209) 0.044

Position B (ref)

compared to position B. In comparison with previous
study“‘”, it has been shown that impacted tooth con-
sidered technically difficult for surgical removal (being
distoangular and/or class Il and/or position C) resulted
in worse physical pain and also other domains of
OHIP-14 questionnaire, while our study showed that
only position of the impacted tooth mattered. How-
ever, it should be noted that impacted tooth with
position C was not available, while class Ill and dis-
toangular teeth were present in small fractions (3.2%
and 8.1% respectively) in our study. This fact was due
to the technical difficulty for undergraduate operators.
This might be the reason that position of impacted
tooth showed no effect toward other OHRQoL do-
mains, except for functional limitation and physical
disability, in this study. The other important issue to
be considered was that there was too little variability
in the class of impacted teeth according to Pell and
Gregory’s classification (mostly class II), thus, this

factor could not be included in regression analysis.

Nevertheless, it can be speculated from our study
that position of an impacted lower third molar should
be considered prior to third molar surgery for better
postoperative quality of life patients might expe-
rience after, and it might be one of the factors affecting
case selection for undergraduate dental students.

For angulation of impacted lower third molars,
vertical angulation showed better recovery of physical
disability domain and both mesioangulation and vertical
angulation showed better recovery of overall OHRQoL
at 7 days postoperatively. This might be concluded
that mesioangulation and vertical angulation were
easier to be removed; hence, less effect on OHRQoL
of the patient compared to others. Furthermore, it can
be applied for undergraduate dental students who
start practicing lower third molars surgical removal
procedure with mesioangular or vertical angular and
position A for better postoperative OHRQoL of the
patient.

In addition, these results might be used as ones
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Table 5 Multiple linear regression analysis of the effect of angulation and position of impacted tooth toward difference in
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OHIP-14 scores between D7 and DO for each domain and overall OHRQoL.

Unstandardized coefficient

Model Independent variable p-value
with 95% confidence interval

Domain 1: functional limitation Vertical angulation -1.733 (-4.068 to 0.601) 0.143
Mesioangulation -2.080 (-4.236 to 0.075) 0.058
Horizontal angulation -0.420 (-2.905 to 2.066) 0.737
Distoangulation (ref)
Position A -0.890 (-2.109 to 0.329) 0.149
Position B (ref)

Domain 2: physical pain Vertical angulation -2.351 (-5.023 t0 0.321) 0.083
Mesioangulation -2.255 (-4.722 t0 0.213) 0.073
Horizontal angulation 0.321(-2.524 to0 3.167) 0.822
Distoangulation (ref)
Position A -1.703 (-3.098 to -0.308) 0.018
Position B (ref)

Domain 3: psychological discomfort Vertical angulation -1.494 (-3.570 to 0.582) 0.155
Mesioangulation -1.161 (-3.077 to0 0.756) 0.230
Horizontal angulation -0.133(-2.343 t0 2.077) 0.904
Distoangulation (ref)
Position A -0.203 (-1.286 t0 0.881) 0.709
Position B (ref)

Domain 4: physical disability Vertical angulation -2.707 (-5.184 to -0.230) 0.033
Mesioangulation -2.201 (-4.488 to 0.086) 0.059
Horizontal angulation -0.371 (-3.009 to 2.266) 0.779
Distoangulation (ref)
Position A -0.378 (-1.671 t0 0.915) 0.561
Position B (ref)

Domain 5: psychological disability Vertical angulation -1.505 (-3.471 to 0.462) 0.131
Mesioangulation -1.192 (-3.007 to 0.623) 0.194
Horizontal angulation -0.014 (-2.108 to 2.080) 0.989
Distoangulation (ref)
Position A -0.472 (-1.498 to 0.554) 0.361
Position B (ref)

Domain 6: social disability Vertical angulation -1.232(-3.207 t0 0.743) 0.217
Mesioangulation -1.162 (-2.986 to 0.661) 0.207
Horizontal angulation -0.355 (-2.458 to 1.748) 0.737
Distoangulation (ref)
Position A -0.731 (-1.762 to 0.300) 0.161

Position B (ref)




110  Thai J. Oral Maxillofac. Surg.

Vol. 35 No.2 Jul.-Dec. 2021

MINT 5 MIAATIEINMIANesIdUAUNYTDIHaINYNLaLA VL IvelLARRDAILLANAIYBIALILY OHIP-14 S831319%39R 7 U 0 es

wAaYINYe LarAlAgsINYes OHRQOL (M)

Table 5 Multiple linear regression analysis of the effect of angulation and position of impacted tooth toward difference in

OHIP-14 scores between D7 and DO for each domain and overall OHRQoL. (continued)

Domain 7: handicap Vertical angulation -1.672(-3.621 t0 0.277) 0.091
Mesioangulation -1.480 (-3.280 to 0.319) 0.105
Horizontal angulation -0.631 (-2.706 to 1.444) 0.545
Distoangulation (ref)
Position A -0.582 (-1.599 to 0.435) 0.257
Position B (ref)

Overall OHRQoL (all domains) Vertical angulation -12.693 (-24.963 to -0.423) 0.043
Mesioangulation -11.532 (-22.860 to -0.204) 0.046
Horizontal angulation -1.603 (-14.668 to 11.462) 0.807
Distoangulation (ref)
Position A -4.959 (-11.364 to 1.446) 0.127

Position B (ref)

among the factors affecting decision regarding im-
pacted lower third molar removal. Study conducted
by Tang et al has shown that preoperative symp-
toms were associated with patients’ decision to have
their teeth removed."® On the other hand, in case of
prophylactic removal of impacted tooth, the most
influential factor for surgeons was the risk of compli-
cations or diseases if the tooth was retained. However,
considering the decision from patients’ perspective
regarding pros and cons of removing wisdom tooth,
the results from our study showed that impacted tooth
with position A was associated with better postopera-
tive OHRQoL, and, from previous studies”” that partial
eruption of lower third molars or position A was associ-
ated with high prevalence of consequential pathoses,
it should be encouraging for prophylactic removal.
This study had some limitations that, to assess
relationship between position of impacted lower third
molars and postoperative OHRQoL, it did not consider
the differences in clinical skill of each undergraduate
operator. Besides, the operation time which was one of

the parameters that indicated difficulty of the case

was not recorded. These two factors could cause
effect toward the analysis of relationship between
types of impacted lower third molars and OHRQoL.
Furthermore, this study did not include cases with
complications since it aimed to assess changes in
OHRQoL that resulted from the normal standard sur-
gical procedure. The postoperative period in this
study was limited to 7 days since it was also the proper
time for follow-up appointment and stitch removal,
thus the patients could return OHIP-14 questionnaire
within the visit. However, for future studies, these
points should be considered for methodology design.

In conclusion, all domains of OHRQoL of lower
third molars under operation of undergraduate den-
tal student were deteriorated to its worst on the first
day after operation and gradually returned to normal
within 1 week, thus, the operator should be concerned
with all aspects of OHRQoL especially in the first 3-day
period postoperatively. Furthermore, impacted tooth
with position A was associated with better postopera-
tive OHRQoL in various domains, thus, it should be

selected for undergraduate case.
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Ankyloglossia defined as short and fibrous appearance of lingual frenulum, that plays
an essential part in oral and maxillofacial system. The aim of this study was to investigate the asso-
ciation between gender and tongue mobility and function in young adult ankyloglossia. This case
control study composed of 10 patients: 5 control patients and 5 ankyloglossia. Age, gender, height,
weight and body mass index (BMI) were recorded. The ankyloglossia was characterized as free
tongue movement. The tongue parameters, including maximal interincisal mouth opening (MIO),
mouth opening with tongue tip to maxillary incisive papillae (MOTTIP), tongue range of motion
ratio (TRMR), tongue mobility, and maximum tongue pressure, were observed. The free tongue
movement (rs=0.771, p <0.05), tongue range of motion ratio (rs=0.810, p <0.05) and tongue
mobility (rs=0.932, p <0.01) were significantly correlated with BMI in male. Additionally,
positive correlations were shown between sex and free tongue movement (rs=0.574, p <0.05)
and tongue mobility (rs =0.538, p < 0.05) respectively. The analysis showed ankyloglossia as a
higher predictor for male with odd ratio 0.67 (95% Cl 0.005-0.970, p < 0.05). The findings suggested
gender-related differences with tongue movement and function in ankyloglossia. Females had
higher tongue movement in normal subjects, whether males had higher tongue limitations in
ankyloglossia. Moreover, BMI seemed to be an influential factor in free tongue movement, the

tongue of motion ratio and tongue mobility in male.

tongue, gender, lingual frenulum, ankyloglossia

Introduction tongue to the floor of mouth, involves the tongue

The tongue is an essential organ that affects
speech, a position of the teeth, periodontal tissue,
nutrition, and swallowing.”™ It consists of striated
muscles; extrinsic and intrinsic muscles, adipose tissue,
specialized mucosa and a lingual frenulum. The lingual
frenulum is a fibro-mucosal fold of mucous membrane
that attaches the middle of the ventral surface of the

movements and functions. After birth, this lingual
frenulum continues to guide the position of erupting
teeth, then it recedes and becomes thin during the
child grows. Due to the defect in cell death process
between the floor of the mouth and tongue, the re-
sult is a short and fibrous appearance of lingual frenu-

lum defined as tongue-tie or ankyloglossia which leads
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to a limitation of tongue movement.”

Ankyloglossia is a congenital anomaly; the preva-
lence of this condition has been reported approximate-
ly 0.1-10.7%, depending on the diagnostic condition.”
Its definition and classification are typically subjective,
reliant on the practitioner’s assessment. Martinelli et al
have developed a comprehensive, validated protocol
for assessment of the lingual frenulum in infants that
included clinical history, anatomo-functional, and
nutritive and nonnutritive suction evaluations.”’ Kot-
low" was the first to use the anatomical measurement
for the tongue. Kotlow introduced a simple classifica-
tion based on free tongue movement defined as the
tongue’s length from the insertion of the lingual fren-
ulum into the tongue’s base to the tongue’s tip that
could used in infants as well as elder patients. Some
observations established that the most useful and
statistically significant way of measuring frenulum length
was achieved with maximum mouth opening and the
tongue tip on the incisal papilla.”

Ankyloglossia seems to be predominant in

males.®"

' The transmission between generations is
associated with X-linked but varies in an expression
similar to X-linked cleft palate."” On the other hand,
Ruffoli et al"? observed no significantly sex-related
differences. Limitations of tongue movement are the
most noticeable clinical symptoms of ankyloglossia."”
Several researchers revealed that the subjects with
frenulum length lesser than 1.5 cm had inadequate
tongue mobility."” Ankyloglossia in children leads
to breastfeeding difficulty, speech disturbance, nasal
obstruction and oral-motor dysfunction. Typically,
the tongue is restricted to the floor of mouth and
limited lingual force to expand the maxilla leads to
altered occlusion morphology and position of maxilla
and mandible.”” Besides, tongue movements can be
affected to tongue malfunction, such as abnormal
pressure during function and rest position."®

The topic of ankyloglossia has endured a long

history of professional discussion, but yet there exists

Vol. 35 No.2 Jul.-Dec. 2021

little qualitative or quantitative information. Although
the previous study suggested that gender had signifi-
cant hereditary in ankyloglossia, the occurrence by
gender and the effect of a short lingual frenulum on
tongue mobility and tongue function has not been
described. This study aimed to elucidate the associa-
tion between sex dimorphism and tongue parameters

also, an occlusal force in ankyloglossia.

Materials and methods

The study was conducted at the Department of
Oral and Maxillofacial Surgery between February 2019
to November 2019. The research project was approved
by the Human Research Ethics Committee of the Fac-
ulty of Dentistry, Chulalongkorn University (HREC-DCU
2019-063), and ethical analysis of acceptability using
the Declaration of Helsinki as a main regulatory source.
Informed consent was obtained from all subjects
before the experiment.

Ten young adults were enrolled; 5 non-tongue-
tie patients (control) and 5 ankyloglossia. The inclusion
criteria were healthy patients (ASA Class |, II) at the
age of 17-50 years old. The participants who had
normal occlusion and had teeth 11 and 41 or 21 and
31 were included. The participants who had sucking
habits, history of frenectomy, tongue surgery or myo-
functional therapy, craniofacial trauma, previous
orthodontic treatment or orthognathic surgery,
psychiatric problem, orofacial congenital deformities
or orofacial syndromes, temporomandibular joint
disorders and non-cooperative patient were ex-
cluded.

The evaluation methods consisted of tongue
mobility and tongue function, which the measurement

procedures were described as follows:

Free tongue movement

Free tongue movement was measured using
Vernier caliper; pinpoint measurement for reducing the

error by hand pressure, from the base of lingual frenulum
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Tongue measurements.

A: free tongue movement was measured using Vernier caliper.

B: maximal interincisal mouth opening (MIO) was measured using a ruler to record the scale from the incisal edge of
tooth 11 to tooth 41.

C: mouth opening with tongue tip to maxillary incisive papillae (MOTTIP) was measured using a ruler to record the

scale from the incisal edge of tooth 11 to tooth 41 when interincisal mouth opening with tongue tip to maxillary

incisive papillae.

to the tip of the tongue (Fig. 1A). The values were
classified into 5 groups;

The normal range of free tongue movement =
greater than 16 mm

Class I: mild ankyloglossia = (12-16 mm)

Class Il: moderate ankyloglossia = (8-11 mm)

Class lll: severe ankyloglossia = (3-7 mm)

Class IV: complete ankyloglossia = (less than 3
mm)

The subjects who had been categorized to Class
| were normal (control), whereas the subjects who
had been categorized to Class I, Ill, IV were ankylo-

glossia.”

Maximal interincisal mouth opening

Maximal interincisal mouth opening (MIO) was
measured using a ruler to record the scale from the
incisal edge of tooth 11 to tooth 41, or the incisal edge
of tooth 21 to tooth 31 in case of the patient with no
tooth 11 and 41, or tooth 11 and 41 were crowding/
unrepeatable (Fig. 1B).

Interincisal mouth opening with tongue tip
to maxillary incisive papillae

Interincisal mouth opening with tongue tip to
maxillary incisive papillae (MOTTIP), patients were
instructed to touch the tongue to the back of the
front two teeth and open mouth. The distance of
maximal interincisal mouth opening was measured
(Fig. 10).

Tongue range motion ratio

MIO and MIOTTIP were not comparable, because
of individual maximum mouth opening was different;
MIO was dependent on age and height and MOTTIP
was dependent on MIO, the tongue range motion ratio
(TRMR) was described instead.

Tongue mobility

Tongue mobility test was used to evaluate and
describe tongue mobility with the sum of measurement
in 6 aspects, in which each aspect had 3 score levels.

Tongue mobility test was done 3 times per each aspect,
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B: Maximum tongue pressure was measured using a tongue pressure measurement device.

and an average result was described.

e Protrude and retract: successful = 0, partial
successful = 1, unsuccessful = 2

e Touch the upper lip with the apex: successful =
0, partial successful = 1, unsuccessful = 2

e Touch the right commissura labiorum: success-
ful = 0, partial successful = 1, unsuccessful = 2

e Touch upper and lower molars: successful =0,
partial successful = 1, unsuccessful = 2

e Apex vibration: successful =0, partial success-
ful = 1, unsuccessful = 2

e Sucking against the palate: successful =0, par-

tial successful = 1, unsuccessful = 2

Maximum tongue pressure

The maximum tongue pressure was measured
using a tongue pressure measurement device (JMS
tongue pressure device®) (Fig. 2A) by placing the tongue
bulb on the anterior part of the participant’s palate,
with the closed lips. The participants were instructed
to use the tongue compress the balloon onto the
palate with the maximal voluntary muscular effort for
approximately 7 seconds (Fig. 2B). The values were
recorded 3 times, and the mean value was used as

the maximum tongue pressure.

Statistical analysis

The normal distribution was tested by the
Kolmogorov-Smimov test. Patients” demographic data
were presented using chi-square for comparing the
difference of age, gender, and body mass index (BMI)
between 2 groups. The differences between control and
ankyloglossia group, male and female, were analyzed
using one-way ANOVA, whereas the Spearman’s
correlation test was used for evaluating the association
of all tongue parameters. The intra-class correlation
coefficient (ICC) was tested for relative reliability. All
analyses were considered statistically significant at
p-values < 0.05 and performed using IBM SPSS Statistics
version 22 (IBM Japan, Tokyo, Japan).

Results

The intra-class correlation coefficients (ICC)
were calculated for MIO (0.976; 95% Cl = 0.873-0.996)
and maximum tongue pressure (0.978; 95% Cl = 0.876-
0.996). As a result of the decision study, to gain a
confidence coefficient of over 0.9 showed good re-
producibility. This study comprised of 8 males (57.1%;
control = 2, ankyloglossia = 6) and 6 females (42.9%;
control = 5, ankyloglossia = 1), age range was 17-36

years (mean 23.3+ 4.7 years). Particularly the means
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Table 1 Tongue parameters (intergroup comparison).
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Variables Control (mean + SD) Ankyloglossia (mean £ SD) p-value
Free tongue movement (mm) 28.1+6.7 109+4.1 <0.001**
Tongue range of motion ratio (%) 59.7+18.6 283+124 0.003**
Tongue mobility 13.1+1.0 8.7+24 0.001**
Mean tongue pressure (kPa) 28.2+7.9 255+10.8 0.595

**significant difference at <0.01 level

kPa = kilopascal, SD = standard deviation

3190 2 Wsilmesvesiau (Wsuiisunelungs)

Table 2 Tongue parameters (intragroup comparison).

Control (mean * SD)

Ankyloglossia (mean £ SD)

p-value p-value
Male Female Male Female
Free tongue movement 223+24 30.5+6.4 0.155 114+43 8.0+£0.0 0.497
Tongue range of motion ratio 49.1+05 63.9+21.1 0.391 29.4+13.2 21.3+0.0 0.593
Tongue mobility 12.0+0.0 13.6+8.0 0.062 9.2+24 6.0+£0.0 0.277
Maximum tongue pressure (kPa) 359+ 1.7 252+7.3 0.110 27.6+9.9 125+0.0 0.218

kPa = kilopascal, SD = standard deviation

of height were significantly different between male
and female (p = 0.01). The age and BMI of the patients
between control and ankyloglossia eroups as well as

male and female were not significantly different.

Intergroup comparison (control and anky-
loglossia)

According to the t-test, the control group had
higher free tongue movement than the ankyloglossia
group significantly. Likewise, tongue range motion ratio
and tongue mobility of the control group were fur-
ther significantly higher than the ankyloglossia group.
Nevertheless, the maximum tongue pressure of the
control group was higher than the ankyloglossia group

but no significant difference (Table 1).

Intragroup comparison (male and female)

In the control group, most of the tongue param-
eters (free tongue movement, tongue range motion

ratio and tongue mobility) in female were higher than

male. On the contrary, male had higher all the tongue
parameters in the ankyloglossia group. No significant
difference related to gender was found for the mean
of free tongue movement, as well as other tongue
parameters, both control and ankyloglossia groups
(Table 2).

Tongue parameters’ correlation

The correlations of evaluation factors in research
participants with demographic data were found. There
was a significant correlation coefficient between sex
and the free tongue movement (rs=0.574, p <0.05)
and tongue mobility (rs =0.538, p < 0.05) (Table 3).
To further explore the relationship between BMI and
tongue parameters, the main results were that free
tongue movement, tongue range of motion ratio and
tongue mobility were significantly correlated with BMI
in males (Table 4). Additionally, significant correlations
were found among tongue parameters; free tongue

movement, tongue range motion ratio, and tongue
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Table 3 Correlations among evaluation factors.

Vol. 35 No.2 Jul.-Dec. 2021

Free tongue Tongue range Tongue Maximum tongue
movement (mm)  motion ratio mobility pressure (kPa)
Sex Correlation coefficient 0.574 0.430 0.538 0.430
p-value 0.032 0.125 0.047 0.125
Free tongue movement (mm) Correlation coefficient 1.000 -0.932** 0.939** 0.115
p-value - 0.000 0.000 0.697
Tongue range motion ratio (%)  Correlation coefficient -0.0932** 1.000 0.951* 0.178
p-value 0.000 - 0.000 0.543
Tongue mobility Correlation coefficient 0.939** 0.951** 1.000 0.036
p-value 0.000 0.000 - 0.901
Maximum tongue pressure (kPa) ~ Correlation coefficient 0.115 0.178 0.036 1.000
p-value 0.697 0.543 0.901 -
**Correlation is significant at the 0.01 level (2-tailed)
kPa = kilopascal, mm = millimeter
M5 4 Favduitussewinadiinasmeumnaiiaesvediu
Table 4 Correlations between BMI and tongue parameters.
Free tongue Tongue range Tongue Maximum tongue
movement (mm) motion ratio mobility pressure (kPa)
Male Correlation coefficient 0.771* 0.810% 0.932** -0.071
p-value 0.025 0.015 0.001 0.867
M Female Correlation coefficient -0.806 -0.806 -0.068 -0.257
p-value 0.872 0.872 0.899 0.623

*Correlation is significant at the 0.05 level (2-tailed), **correlation is significant at the 0.01 level (2-tailed)

BMI = body mass index, kPa = kilopascal, mm = millimeter

mobility but not maximum tongue pressure. The logis-
tic regression analysis showed that ankyloglossia
was as a higher predictor for the male with odd ratio
0.67 (95% Cl =0.005-0.970, p = 0.031).

Discussion

The present study explored the role of ankylo-
glossia by the difference of sex and restricted tongue
frenulum as capability of tongue mobility together with
tongue function presented by mean tongue maximum
pressure. In this study, age, gender, and BMI were not

significantly different between control and ankylo-

glossia groups. These results indicated that the study
groups were appropriately selected. One of the
methods to identify abnormal lingual frenulum attach-
ments was the free-tongue measurement proposed
by Kotlow et al” that the typical length would be
greater than 16 mm. However, the weakness with this
method was that the tongue was principally flexible
and difficult to stabilize during measurement. Merch-
ensan"” advocated a quantitative method to cate-
gorize the short lingual frenulum in adults by sort
of the relationship between MIO and MOTTIP.

Nevertheless, MIO was dependent on age and
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height, as well as MOTTIP was dependent on MIO.
The ratio of MOTTIP to MOI, or TRMR, was the only
independent measurement of tongue mobility and
straight associated with the restriction of tongue func-
tion."® In this study, TRMR correlated with free-tongue
movement and tongue mobility. Honestly, TRMR was
calculated from MIO and MOTTIP, which has a positive
correlation with the previous study, noticed that the
more amount of maximum mouth opening reduction
was significant with an increasing median lingual fre-
nulum length."” These results suggested that tongue
free movement, TRMR and tongue mobility was suit-
able for investigation of ankyloglossia.

Ankyloslossia was reported to be more common
in males than in females. Studies carried out in new-
borns and young infants documented a prevalence

of 3 to 1 male-to-female ratio.”***

' To date, our study
found a slight difference, the male-to-female ratio
was 8 to 6. The normative data described the range
of anatomic variations of the lingual frenulum or the
degree of lingual mobility necessary for normal function.
Statistical differences were found in the middle region
of muscle fiber of the tongue; female had a smaller
percentage of transverse, oblique and longitudinal
fiber compared with male (p < 0.01).”” These morpho-
logic findings may relate to physiological differences.
Nevertheless, our study found that all the tongue
parameters in ankyloglossia were higher in males
than females, but there was no significant difference.
We assumed that the cause was low sample size.
Although the number of subjects in this article
was limited, the means of maximum tongue pressure
in our study, the male pressure was 35.9 + 1.7 kPa,
whereas the female was 25.2 + 7.3 kPa, which rela-
tively similar to the previous research (male = 39.6 +
4.1 kPa and female = 30.5 + 4.6 kPa respectively)
which included 180 individuals using the same tongue
pressure manometer (JMS, Hiroshima, Japan).”” In the
previous study, a significant difference in maximum

tongue pressure was found between male and female

1. fadvesUn-uindalawldeoa 119

in young adults.”” In this study, average maximum
tongue pressure in men was higher than those in
women despite no significance. Some studies discov-
ered that maximum tongue pressure was higher in
men aged 20-49, then the difference in sex consistently
decreased after the age of 50."%

It has been reported that perioral muscle pressure
such as tongue and lip pressure differed depending

182429 and was related to the muscle mass of

on gender'
the limbs.? The former study found that maximum
tongue pressure was significantly correlated with
weight and BML"® In consonance with our study that,
the male’s free tongue movement, tongue range
movement ratio and tongue mobility were significant-
ly correlated with BMI. However, some limitations
existed in this study. Because of lack of subjects, the
result in the present study was from an unrepresen-
tative sample and should be interpreted this result
carefully. Thus, this study reflects the first step in
understanding sex-associated tongue mobility and

tongue function.

Conclusion

This study investigated the association between
gender and tongue mobility and function. The obtained
conclusions were as sex played an essential role for
tongue mobility and tongue function in young adult
ankyloglossia concerning to free tongue movement,
TRMR and tongue mobility. Insufficient tongue func-
tion and tongue strength can be early detected by
restricted tongue movement and mean maximum
tongue pressure predominantly in males. Thus, preven-
tive treatment could be carried out before irrelevant
oral function and facial skeletal development.
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The objective of the study was to analyze risk factors associated with prolonged hospi-
tal length of stay in deep neck infection patients. A retrospective, cross-sectional analytic study
was conducted in 185 patients with deep neck infection from 1st January 2013-31st December
2015. Chi-square test, Fisher’s exact test and multiple logistic regression were used to analyze
associated risk factors of prolonged hospital length of stay in deep neck infection which included
demographic and clinical infectious data. For the results, deep neck infection was most commonly
found in patients who were elder than 40 years old with male predilection. Odontogenic infection
was the most leading cause of infection, whereas the submandibular space was the most affected
site. Bacteriologic culture showed that Streptococcus spp. was the most common causative or-
ganism. Most patients were admitted for 7 days or less. Risk factors associated with prolonged
hospital length of stay included patients with systemic diseases, Ludwig’s angina or lateral pha-
ryngeal space infection, and patients who were intubated postoperatively (p <0.05). For con-
clusions, risk factors associated with prolonged hospital length of stay in deep neck infection
included some of demographic and clinical infectious factors. Proper care and close monitoring
for patients who had these risk factors would decrease length of hospital stay and cost of treat-

ment.

deep neck infection, risk factor, length of stay
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Table 1 Characteristics of the deep neck infection patients.

Characteristics U (518)  Fovaz (%)
Sex
Male 112 60.5
Female 73 39.5

Age (years)

0-10 15 8.1
11-20 3 1.6
21-30 17 9.2
31-40 18 9.7
41-50 32 17.3
51-60 a2 22.7
61-70 40 21.6
71-80 17 9.2
81-90 1 0.6

Systemic diseases

None 78 42.2
Present 107 57.8
Diabetes mellitus 38 20.5
Hypertension 36 19.5
Chronic kidney disease 9 4.9
Liver cirrhosis 7 3.8
Dyslipidemia 5 2.7
Systemic lupus erythematosus 2 1.1
Coronary artery disease 1 0.5
Others 20 0.5

awvgnsindediulvgiameainiiu (Gosay 65.9)
Tuwnzlinuammuesnisinideluftisderas 159 ag
#i submandibular space usumbsiinunisinideuni
Ejﬂﬁm‘ﬂu%aaaz 46.5 593893179 lateral pharyngeal space
($oaz 31.9) fuansswazBenlumsail 2 uas 3 fiae
dulngidunufiadenniuinniy 12,000 wad/au.u.
($ovay 82.2) uaruuafiFefinuinnilaafonuafiounsy
vIngunau (Seway 33.5) seaaunAeuuailisounsuausy
uiis (Fewaz 20.5) §391nHANTITN199aTIINET WU
Streptococcus spp. L‘ﬁuL%@ﬁ@IiﬂﬁWUMﬂﬁfjﬂﬁﬂLﬂu%ﬁ]‘a
az 16.8 99989U1AB Staphylococcus spp. (3988 2.2) Lay

Klebsiella spp. (Fovay 2.2) uenaninuinglie 6 518
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Table 2 Cause of deep neck infection.
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Table 3 Site of deep neck infection.

mmgmsam%a wau (318)  Jewaz (%)
Odontogenic cause 122 65.9
Non-odontogenic cause 63 34.1
Pharyngotonsilitis 12 6.5
Salivary gland infection 12 6.5
Lymphadenitis 5 2.7
Foreign body 4 2.2
Hematogenous spreading 2 1.1
Unknown cause 28 15.1

(%avay 3.2) fnsinidelunssuaidon (sepsis) Faderalsn
ﬁwumﬂﬁqmﬁa Burkholderia pseudomallei Andusee
az 1.6 7098911A8 Staphylococcus spp. (39az 0.5) Uay
Klebsiella spp. (Fovay 0.5)

mssndndugiifieldsuiomsindnszunenues
Swriunsigiugatin (Sevay 97.9) fheduiu 99 e
($owa 58.9) Tavietremelavdmniseingn 1-2 Ju Tuvaed
{ifte 3 570 (Gevar 1.6) Mhianunsnaeavietromelals
ety 5-7 Junagldsumsianzae eliasesiedugadn
Adiflaunnssnw empiric antibiotic therapy) nuinen
filisnniign 1A clindamycin (Gevaz 42.2) sesawnie
amoxicillin/clavulanate (5oeag 33.5) uay ceftriaxone
(Sovaz 28.6) AuaAU

AU 50 918 (Feway 27.0) Anmeunsndou
striamssnw Samsandelunszuadondunmizunsn
douiinuldnniandniduiesas 13.0 sosaunieanyden
mmﬁmmﬁm%@ (Fovaz 10.8) LLazmiqu’?uwmﬁumah
v (Sevay 7.0) flhednnglidwuiuueulsmenuia
tegnimsoiniu 7 JuAnduiosay 56.2 sesasinie 8-14
Tuway 15- 21 TuanuSosay 33.0 wazSovay 7.5 Amdwu

YadeiduitusiudauTuueulsmeunaiiundy
nuiivaadennlsamessuusas dadedunsinidoves
fithe mndeyavialunuh fieiiitens 40 Tuluuazdine
fillsamessuuianudssomsueulsmeunaiiuity
U1 6.96 W1 (OR = 6.96; 95% Cl=3.05-15.9) uag 24.2
Wi (OR =24.2; 95% Cl = 11.1-52.6) aaid1stu Glsamng

Fusnsinio T sauas

(Au9U9) (%)

Single space infection 85 a5.4
Multiple space infection 100 54.6
Submandibular space 86 46.5
Lateral pharyngeal space 58 314
Ludwig angina 56 30.3
Submasseteric space 28 15.1
Pterygsomandibular space 28 15.1
Sublingual space 20 10.8
Submental space 19 10.3
Parotid space 18 9.7
Retropharyngeal space 18 9.7
Danger space 3 1.6
Prevertebral space 2 1.1
Carotid space 1 0.5
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Table 4 Odds ratio and 95% confidence intervals relating to the risk of prolonged hospital length of stay and age, systemic diseases

and clinical infectious factors (site of infection and empiric antibiotic therapy).

1. fadvesn-uiindalaudea

Length of stay (day)
Demographic data Total <7 days >7 days OR 95%Cl p-value
N (%) N (%)

Age
>40 years old 132 59 (44.7) 73(55.3) 6.96 3.05-15.9 0.000*
<40 years old 53 45 (84.9) 8(15.1) 1.00

Systemic disease
Present 78 14(17.9) 64 (82.1) 24.2 11.1-52.6 0.000%*
None 107 90 (84.1) 17 (15.9) 1.00

Hypertension
Present 36 4(11.1) 32(88.9) 16.3 5.47-48.8 0.000%*
None 149 100 (67.1) 49 (32.9) 1.00

Diabetes mellitus
Present 38 3(7.9) 35(92.1) 25.6 7.49-87.6 0.000%
None 147 101 (68.7) 46 (31.3) 1.00

Chronic kidney disease
Present 9 0(0.0) 9(100.0) N/A N/A 0.000™
None 176 104 (59.1) 72(40.9)

Site of infection
Multiple 100 43 (43.0) 57(57.0) 3.37 1.82-6.24 0.000%*
Single 85 61(71.8) 24(28.2) 1.00

Empiric antibiotic
Multiple 67 23(34.3) 44 (65.7) 4.19 2.22-7.92 0.0007*
Single 118 81 (68.6) 37(31.4) 1.00

? = calculated by Chi-square test, ® - calculated by Fisher’s exact test, *p-value <0.05, N/A = not applicable
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Table 5 Odds ratio and 95% confidence intervals relating to the risk of prolonged hospital length of stay and complications.

Length of stay (day)
Complication Total <7 days >7 days OR 95%Cl p-value
N (%) N (%)

Complication
Present 50 5(10.0) 45(90.0) 24.8 9.11-67.3 0.000°*
None 135 99 (73.3) 36 (26.7)

Sepsis
Present 24 3(12.5) 21(87.5) 11.8 3.37-41.2 0.000°*
None 161 101 (62.7) 60 (37.3) 1.00

Upper airway obstruction
Present 13 1(7.7) 12(92.3) 17.9 2.28-140.9 0.000%*
None 172 103 (59.9) 69 (40.1) 1.00

Aspiration pneumonia
Present 9 0(0.0) 9(100.0) N/A N/A 0.000%
None 176 104 (59.1) 72(40.9)

Descending mediastinitis
Present a4 0(0.0) 4(100.0) N/A N/A 0.035%
None 181 104 (57.5) 77 (42.5)

Septic shock
Present 20 2(10.0) 18 (90.0) 14.6 3.27-64.9 0.000%*
None 165 102 (61.8) 63(38.2) 1.00

Acute kidney injury
Present 12 0(0.0) 12(100.0) N/A N/A 0.000°*
None 173 104 (60.1) 69 (39.9)

® = calculated by Chi-square test, ® = calculated by Fisher’s exact test, *p-value <0.05, N/A = not applicable
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M15°9% 6 MIITATIZIA multiple logistic regression ¥esladefidmanainuiuiuusulsweuIaNuILIY

Table 6 Odds ratio and 95% confidence intervals between risk factors associated with prolonged hospital length of stay (multiple

logistic regression analysis).

Risk factors OR 95%Cl Adjusted OR . 95% Cl p-value
adjusted of OR

Age >40 years old
Present 6.96 3.05-15.9 0.57 0.17-2.00 0.383
None 1.00 1.00

Systemic disease
Present 24.2 11.1-52.6 10.1 3.41-30.0 0.000*
None 1.00 1.00

Diabetes mellitus
Present 25.6 7.49-87.6 8.60 1.78-41.6 0.007*
None 1.00 1.00

Ludwig’s angina
Present 2.42 1.28-4.60 4.64 1.52-14.2 0.007*
None 1.00 1.00

Lateral pharyngeal space
Present 4.15 2.14-8.05 7.03 2.41-20.5 0.000*
None 1.00 1.00

Postoperative intubation
Present 8.04 3.94-16.4 3.44 1.25-9.45 0.017*
None 1.00 1.00

Empiric antibiotic by amoxicillin/clavulanate
None 3.10 1.59-6.06 3.67 1.23-11.0 0.020*
Present 1.00 1.00

*p-value <0.05, goodness of fit = 0.513, 81811ANT1 40 Yl Duiudsauay

M igiiedulnlasufonmssdnszunemues samsAnwauteumivanemsinen S e 7% vane

Saufunslvendugan fudunasguvesmsinunis
Andeiderutuinuiinune® fuisdulngisiuauiy
veulsmenuatesnimSewiiy 7 fu Ssaeandestuns
Anvduiinusuutuueulsmenunalufthendui wde
Tudae 7-14 Jy 219

nmsAnninut Yededesfiduiusiunnuiy
woulssngunaiiutuegsiifoddymeada Aefvae
fiftony 40 Yiuluuazdaeiiilsanisszuy (p <0.05)

[y =

#OnARRINUNIANYIVBY Sakarya wazaaz® wuin Yade

o [

PduiusivwuTuusulsaineuiafiuiniu Aeeny lsa

M95EUUYRIIBLAENISIAnN1IEUNINGoU (p < 0.05)

warany™ TnszvianngiviligUiserguindduniy

P

weulssmeuIafiuIudy uagedusednlugiiegeengd

9

'
v a

nvuesszuugiAuiuanas dnnulsaneszuud

9
¥

Dutaduidesienisinge uaslinruidssenisiianiig
UVINFOUTEUINNITING

nshnLe Ludwig’s angina, lateral pharyngeal
space 1130 retropharyngeal space \udadeidestesiuau
Sunorlsmenuaiiundu (b <0.05) denndesiunsing
84 Peters wazany"? warnsAnuIves Morimoto™ 3
nudEtheifimsfndodeiuiudnuinuaeiduiuiy

waulsmeguannIngugtheiinsanedeviuduiy



128 Thai J. Oral Maxillofac. Surg.

pglitdAYN19ada (p-value = 0.002 uaz 0.0004 AL

Y

aiv) wennilnudn fUaeniin1sinie 2 Al

AULEEADTNUINTULDULSINEUNATUNUYY FIFDARR DA
AunsAnenau®?
PANaRTIIEBU TR wudindeny

[ [ Y

luduiuddudnuuiuueulsmeiuiasgraditdedrAgnig
a0f TAuEaiun1sANEIUDe Rasteniene uazAnz"” 0819
Isfnumuth fihefifnsinidouuaiiounsuauguunia
%iin Klebsiella spp. faudssienisueulsmeuadi
wuTy (p <0.05) denndesfun1sinuves Huang waw
aniz” uay Kongtangchit"® dwmuin Klebsiella pneu-

o ]

. - A I
moniae Wuweralsand1AnylugUlelsaumay wagds

walviEfihelsaummuiiswauiuueulsmeuiaiuuiy
uaﬂﬂﬂﬂﬁwuﬁ’l Burkholderia pseudomallei Ju
derelsafinuanfigavesnisinidelunssuadon (dis-
seminated septicemic melioidosis) Tufumsindeise
fuudnusinmne uasnuinishndelunszuaidony
amzunsndeuiinulfuniianlunisdinun uazduiusiy
Srunwtuueulsanenunaiiuiuty (p <0.05) denndesiu
M5@n¥18e Chaowagul wazanie® fiwui Burkholderia
pseudomallei Lﬂummﬁmﬁﬂ%ﬂ community-acquired
septicemia lugienanziusenideunileveuseing
IneAnduiesay 23.4 seaasunfe Staphylococcus spp.
(Sovaz 19.3) uay Enterobacteriaceae spp. (3ouay 15.6)
uenniidsaenndaatuseaugiaenes Sirompotong
uazaniy™ uaz Elango uazaniy™ fimunsinideidodiu
Fudnuinmneluginedifinsinide Burkholderia pseu-
domallei lunszuaidon detunsusudfiunisinidely
nsmuadendasurasiieiiinsindederuiuinyinm
Aalawly qSOFA score (quick sepsis-related organ
failure assessment score) gviligUaelasun1sidady
warmssnvnsindelunsuuadenlituna uazandn
Mg (mortality rate) lafasouay 10-40%2
mﬂmiﬁﬂmﬁwudw;:Jﬂwﬁiﬁi"umﬂdviasd’aa‘msﬂ,a
n§amsrindaiiannudesonisueulsmeuiaiuiuty
(p < 0.05) Fsdonadafiun1sdnwdu®” uananimNUI

ﬁﬂ?ﬂﬁiﬁ%m ceftriaxone, clindamycin LLaSE:Jjﬂ’JEJﬁIﬁ%’U

Vol. 35 No.2 Jul.-Dec. 2021

gdirugatmannnii 1 via feudsstenisusulsmen
v1aftuutu (p <0.05) duftaeiliuen amoxicillin/
clavulanate ffuwiuvewlsmenuiafianas (p <0.05) 39
Faudsun1sfineves Yang wazaois® Fanuih n1sdneen
ceftriaxone $auu clindamycin AseuARILTeLUATISE
10171 penicillin G, clindamycin, gentamicin, amoxicil-
lin/clavulanate og13iitivdReN1980a (o = 0.0096) DENY
5o anmsAnwiiinud fuaeillésue ceftriaxone,
clindamycin waggftheldsuedugadmnnnii 1 via

LY

fndudtieifidadudsieduuiuueulsmeinadiuiy
Ju nanfte Lﬂuﬁﬂwﬁlﬁmmmmami&m?gaﬁﬁﬁ“mu Wy
nsAmEanane RS ﬁiimmmmﬁL?{'m&iamiqﬂmu
YIMsAnTe wazinmzmsindelunsuadondousiidn
Sumssnwn TuvasUefliFue amoxicllin/clavula-
nate dulvgfumsinieanugainily wunsiaidelsl
AU 2 Aurde waz linunIgunIngeusEinensinw
ogslsfiny nsanwidaidesifasutlasedui
aunsaunnAnmANNFUTUSAUT LI TULEUL I U
fuuiuld Wy sy uzresthy svesnaniunngiae
flonsneaudunissnem szeznandilasunsiifaszug
NUDINAIAINUBULTINGIUIA mmmamqugammm

419 Jusiu wenniinud flheninisinelu

Uy
GTWLmﬂQﬁEULLN 19U Danger space, prevertebral space,
carotid space LLazmeLmﬂ%’auﬁquLLiﬂ WU jugular
vein thrombosis, carotid artery aneurysm or rupture,
brain abscess, disseminated intravascular coagulopa-
thy (DIC) fiswutios Seldannsathdoyaitionduiian
mAnuduiLE U uuelsmeunaiiuauly
agﬂmanwaﬁﬂwwﬁwudw Hadeidesiidiudiudno
Fuuoulsmenuafiuiutuesitiefiinsindeidertudy
dnusnnaeeglludfymeadn (p <0.05) laud fUae
fiTlsaniaszuy m'iam%a Ludwig’s angina #3590 lateral
pharyngeal space wagffinnillavietiomelandsmssingn
%qmuﬂwxi’mm@ua@ﬂqaﬁﬁ{]aﬁmﬁwﬁménaﬂqﬂnﬁ
TAALANITNAATIUILTUUDULTINGIUIA wazanAITNY

nenuraveateld



U1 35 atudl 2 n.a-5.0. 2564

LONEN591994

1.

10.

11.

12.

Har-El G, Aroesty JH, Shaha A, Lucente FE. Changing
trends in deep neck abscess: a retrospective study of
110 patients. Oral Surg Oral Med Oral Pathol. 1994;77:
446-50.

Lee JK, Kim HD, Lim SC. Predisposing factors of compli-
cated deep neck infection: an analysis of 158 cases.
Yonsei Med J. 2007;48:55-62.

Bakir S, Tanriverdi MH, Gln R, Yorgancilar AE, Yildirim M,
Tekbas G, et al. Deep neck space infections: a retrospec-
tive review of 173 cases. Am J Otolaryngol. 2012;33:
56-63.

Parhiscar A, Har-El G. Deep neck abscess: a retrospective
review of 210 cases. Ann Otol Rhinol Laryngol. 2001,
110:1051-4.

Ridder GJ, Technau |, Sander A, Boedeker CC. Spectrum
and management of deep neck space infections: an 8-year
experience of 234 cases. Otolaryngol Head Neck Surg.
2005;133:709-14.

Sakarya EU, Kulduk E, Gindogan O, Soy FK, Dundar R,
Kilavuz AE, et al. Clinical features of deep neck infection:
analysis of 77 patients. Kulak Burun Bogaz Ihtis Derg.
2015;25:102-8.

Wang LF, Kuo WR, Tsai SM, Huang KJ. Characterizations of
life-threatening deep cervical space infections: a review
of one hundred ninety-six cases. Am J Otolaryngol. 2003;
24:111-7.

Brito TP, Hazboun IM, Fernandes FL, Bento LR, Zappelini
CEM, Chone CT, et al. Deep neck abscesses: study of 101
cases. Braz J Otorhinolaryngol. 2017;83:341-8.

Huang TT, Tseng FY, Yeh TH, Hsu CJ, Chen YS. Factors
affecting the bacteriology of deep neck infection: a retro-
spective study of 128 patients. Acta Otolaryngol. 2006;
126:396-401.

Romsaithong S. Clinical features and predisposing factors
for mediastinal extension in deep neck infections. Khon-
kaen Hospital Med J. 2017;41:152-9.

Chaou CH, Chen HH, Chang SH, Tang P, Pan SL, Yen AM,
et al. Predicting length of stay among patients discharged
from the emergency department-using an accelerated
failure time model. PLoS One. 2017;12:1-11.

Peters FB, Fong B, Wormuth DW, Sonis ST. Risk factors
affecting hospital length of stay in patients with odonto-

genic maxillofacial infections. J Oral Maxillofac Surg.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

1. fadvesUn-uiindalawldeoa 129

1996;54:1386-91.

Chen MK, Wen YS, Chang CC, Huang MT, Hsiao HC. Pre-
disposing factors of life-threatening deep neck infection:
logistic regression analysis of 214 cases. J Otolaryngol.
1998;27:141-4.

Morimoto Y, Imai Y, Tatebayashi S, Ohgi K, Yamamoto K,
Hyomoto M, et al. Risk factors affecting duration of man-
agement of odontogenic maxillofacial cellulitis. Asian J
Oral Maxillofac Surg. 2003;15:256-60.

Kim MK, Nalliah RP, Lee MK, Allareddy V. Factors asso-
ciated with length of stay and hospital charges for patients
hospitalized with mouth cellulitis. Oral Surg Oral Med
Oral Pathol Oral Radiol. 2012;113:21-8.

Barber BR, Dziegielewsk PT, Biron VL, Ma A, Seikaly H.
Factors associated with severe deep neck space infec-
tions: targeting multiple fronts. Otolaryngol Head Neck
Surg. 2014;43:1-7.

Huang TT, Tseng FY, Liu TC, Hsu CJ, Chen YS. Deep neck
infection in diabetic patients: comparison of clinical pic-
ture and outcomes with nondiabetic patients. Otolaryngol
Head Neck Surg. 2005;132:943-7.

Kongtangchit P. Deep neck infection: comparison of cli-
nical course and outcome between diabetic and non-
diabetic patients. Thai J Otolaryngol Head Neck Surg.
2013;14:35-51.

Rasteniene R, Aleksejuniene J, Puriene A. Determinants
of length of hospitalization due to acute odontogenic
maxillofacial infections: a 2009-2013 retrospective analy-
sis. Med Princ Pract. 2015;24:129-35.

Stathopoulos P, Igoumenakis D, Shuttleworth J, Smith W,
Ameerally P. Predictive factors of hospital stay in patients
with odontogenic maxillofacial infections: the role of
C-reactiveprotein. Br J Oral Maxillofac Surg. 2017;55:
367-70.

Flynn TR. Principle of management of maxillofacial infec-
tion. In: Peterson’s principle of oral and maxillofacial sur-
gery. Shelton, Connecticut: Michael Miloro; 2011. p. 841-60.
Wongnijasil C. Deep neck abscess: clinical review at
Khonkaen Hospital. Khonkaen Hospital Med J. 2008;32:
147-54.

Lee YQ, Kanagalingam J. Deep neck abscesses: the Singa-
pore experience. Eur Arch Otorhinolaryngol. 2011;268:
609-14.



130 Thai J. Oral Maxillofac. Surg.

24.

25.

26.

27.

28.

Marioni G, Rinaldi R, Staffieri C, Marchese-Ragona R, Saia G,
Stramare R, et al. Deep neck infection with dental origin:
analysis of 85 consecutive cases (2000-2006). Acta Oto-
laryngol. 2008;128:201-6.

Yang SW, Lee MH, See LC, Huang SH, Chen TM, Chen TA.
Deep neck abscess: an analysis of microbial etiology and
the effectiveness of antibiotics. Infect Drug Resist. 2008,;
1:1-8.

Santos Gorjon P, Blanco Pérez P, Morales Martin AC, Del
Pozo de Dios JC, Estévez Alonso S, Calle de la Cabanillas
MI. Deep neck infection. Review of 286 cases. Acta Otorri-
nolaringol Esp. 2012;63:31-41.

Zamiri B, Hashemi SB, Hashemi SH, Rafiee Z, Ehsani S.
Prevalence of odontogenic deep head and neck spaces
infection and its correlation with length of hospital stay.
Shiraz Univ Dent J. 2012;13:29-35.

Chang GH, Tsai MS, Liu CY, Lin MH, Tsai YT, Hsu CM, et al.

29.

30.

31

32.

Vol. 35 No.2 Jul.-Dec. 2021

End-stage renal disease: a risk factor of deep neck infec-
tion-a nationwide follow-up study in Taiwan. BMC infect
Dis. 2017;17:1-9.

Chaowagul W, Whit NJ, Dance DA, Wattanagoon Y, Naigowit
P, Davis TM, et al. Melioidosis: a major cause of com-
munity-acquired septicemia in northeastern Thailand. J
Infect Dis. 1989;159:890-9.

Srirompotong S, Reechaipichitkul W. Disseminated septi-
caemic melioidosis: an unusual presentation of masticator
space infection. J Laryngol Otol. 2003;117:417-8.

Elango S, Sivakumaran S, Path MRC. Parapharyneeal space
melioidosis in a diabetic. J Laryngol Otol. 1991;105:582-
3.

Singer M, Deutschman CS, Seymour CW, Shankar-Hari M,
Annane D, Bauer M, et al. The third international consen-
sus definitions for sepsis and septic shock (sepsis-3).

JAMA. 2016;315:801-10.



1. fadvasn-udndalamifoa U7 35 weh 131-140, W.A.2564

AnusAuatu
Original Article

msAnyuUisuifisusannsiadandanisindanseantuunuduin
sevianguildsuguadlaildsusufiausudarind
Comparison of infection rates after treatment of zygomatic fracture
between groups with and without postoperative antibiotic prophylaxis

Juns 2ssuAsENR’ 239590 Alawiiy’

Ratchakorn Wannatrakool! Worawan Kunothai’

Yiusnnguszatnu “o1ansd
nauaudasnssutesnuazudindalamidea lssmeuravays
'Resident, “Lecturer
Oral and Maxillofacial Surgery Department, Chonburi Hospital

UnAnee masnwniiiiiaquazasdiiio 1) Anvudisudisudannsindsvesuarindanadldsunisinunszgn
Tnunudusinszwinanguilldzusuaslilésuenuiousmdsinga 2) Anwdedviifinadonmsfndonanszgn
Tyunufuin uas 3) weRnwinasuliisszasdarnnisldefdous smaifudeyaanivsaleuves
ngufUasnszgnimunufuiniidnsunisinuniuwundasananivesinuasusindalawliea Tsmeuravays
sewiaRaunanAY W.A.2556 Aaifaunuaiug w.A.2562 $1uau 221 518 wiaduduaeiilildsuenufiousmas
rdauazflaeildsueufTrusudeindn thandausndeya Usznaudaedayaiily dnvazunauna sUuuy
msleious mafndeudinunardadeitadenmnanivasguinuasuastasiulsauisausgonim
waznadwlifialszasdainmsldeufue namsfnwwud andtae 221 918 Wumane 168 e (Govas
76.0) wiAmdla 53 110 (Fawaz 24.0) 91gade 313 + 12,6 Y uvaduduaeitlildsuenjiousvdsindnduoy
68 318 (Sowaz 30.8) uazitwilldsusnTousvdarndasuau 153 18 Govas 69.2) nudamnisinidonds
sdnvasngulaildsusnufiustosiunmsindondwindafnduesas 4.41 uaznduldsueufiousdasiums

Corresponding author: 3535504 @Imﬁa
naudaenssutesnuazulindalawilea lsmeuiavays
69 0.8y M. U B.1183 2.98Y3 20000
n5.: 08-1811-7709
E-mail address: dent_max@yahoo.com
Received 28 June 2020; revised 13 October 2020; accepted 14 May 2021



132 Thai J. Oral Maxillofac. Surg. Vol. 35 No.2 Jul.-Dec. 2021

AE1AEY:

Abstract

Keywords:

Andevdsindnandusosas 1.96 Taslifianmuandrsegnsiitudndaysening 2 ndu Tnetldoime any duil
98N8 MUY nwaiznsuaninvasnszgnluunuiy Ussnnunarifn n1sudaUsznnuRaEfn Ui
uraEdn uazmskdasufunaEiiviennudenstgnitn lifianuduiusiunisinifevasunandarnd
uazwugteliuionufauzeiiad 4 Tneuren cefazolin, dicloxacillin wag amoxicillin asaz 1.36 &3U
¥indsiifinszgnluunufuinisasmsfndendaindan ffuaasinsauildefiiuzessaumga
walunstlosiumsinide

gPuzdasiunsinide nszgnlnunuiy n1sinie e1ufjiusvdeindn

The objectives of this study were 1) to compare rates of infection after the zygomatic frac-
ture treatment between groups with and without postoperative antibiotic prophylaxis, 2) to study
the factors affecting the postoperative infection of zygomatic fracture, and 3) to study the undesir-
able effect of antibiotics used. This retrospective cohort study was conducted by collecting the
data from medical record reviews of 221 patients whose fractures zygoma were treated in the
Department of Oral and Maxillofacial Surgery from October 2013 to February 2019. The samples
were divided into 2 groups. The first group did not receive postoperative antibiotic prophylax-
is. The second group received postoperative antibiotic prophylaxis. The sample data included
general information, classification of wound, antibiotics prescription, and surgical site infection
classified by Centers for Disease Control and Prevention, as well as the unwilling effect of antibiotic
used. For the results, a total study of 221 patients was 76.0% male and 24.0% female, with an
average age of 31.3+ 12.6 years. The first group (68 patients, 30.8%) did not receive post-
operative antibiotic prophylaxis, whereas the second group (153 patients, 69.2%) received post-
operative antibiotic prophylaxis. The results from this study showed that the infection rate of the
first group who did not receive postoperative antibiotic prophylaxis was 4.41%, whereas the infec-
tion rate of the second group who received postoperative antibiotic prophylaxis was 1.96%, with
no significant difference between the two groups. No correlations with surgical wound infection
were found in genders, age, body mass index, smoking, types of fracture, classification of wound,
surgical site, and orbital reconstruction. New patients with type IV antibiotic allergy (cefazolin,
dicloxacillin, amoxicillin) were reported with 1.36% incidence. For conclusion, the zygomatic
fracture patients had a low incidence of postoperative infection. The rational use of antibiotics

should be concerned in surgical prophylaxis.

antibiotic prophylaxis, zygoma, infection, postoperative antibiotics
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ANYUENITLANTNTBINTEANLAYL SEuZLIAmMAg TR
uialasumsingn anmegddheneud1iunsiidn Ussam
WHARTAR USLIUNARTAR Srawliaiifin slneufiiue
nsuievadlasuefiiue wazomslufisszasdann

grikiae

N3IANANITNARDY

WNANINSRNTU AR DN TUIMUSN WLV
uraAnevasquilesiuuagaiunulsauisansgaiusn®
Taeiiannisaaluiiegnailay 1 91015 ADNUBIEENLIAIN
WHAHAAMTBUTIIUYIAEY NT0ITLUIENUDY NULKE
HNFRUS N D1 B RANANTARVAIS B TULIBUS I
WHAKIAR BINSUTRBINSHANIBlULBE9RY 1 81015
TawA Unnsonadu Ul wed 39U wazdasunnddnauls
A ~ E ' & v &g < Y '
Wariamnzwersalumizive omawnziaduauininll
WTUNANLNUE wazFagwNNgin15INadeINdinshnLee
WHAKGIA

LY =S v dl U v = G v v

Tuiinteyaiefiunatianfgamionisunenannisly

Utz dasiunsiaendsingia

nMsAnszidaya

AMTIATILVEDRASTUTHATU SPSS version 23.0 14

Vol. 35 No.2 Jul.-Dec. 2021

@0 Fisher’s exact test LianAaa U s UTIBUBATINITHA

5 ' = = = A i
LY 2 ngal warAnwUseuneuladenainason1snieved

o ! L o L QQdI U
i E IﬂEJﬂWWUﬂﬂ’]UFJﬁ’]ﬂQJJV]’NﬁEWWﬁ% U p-value < 0.05
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MnMsAnuTIUTInYsETeugtiefinszgnlvun
wiuniidhiumsinuilsmeunalussuadeusaa
.A.2556 DAABUNNNTUS W.A.2562 MumaninausiAnidien
Sunwiiadu 221 919 uwvadu 2 ngu Aefiheflalldsuen
UiTuglestumsindenduiin (naulalésuen) s
68 38 (Fovay 30.8) waztheflisusUfiedesiunns
Anidevarindin (aulé3uen) S 153 110 (Gevay 69.2)
wanadoyasluvesiiae (e 1) udtasimeame
3 168 118 (Sewag 76.0) gheineand 53 e (Sevag
24.0) y1RAY 313+ 12.6 1

sdamnanunsinwdtlenuusaRndendaHsn
savun 6 18 ($oway 2.71) (M3aft 2) Wungulalldzuen
S 3 38 Anfuderar .41 wuvdshdaunauisniy
U 1 518 VBUUNALAINNINAIUAR 1 18 Q’ﬂwﬁ’ﬂ 2579
gsuenU s amoxicillin 500 1n. naBIMT-NATU-
B unan 5w wasnuiewdends (hematoma) 1918 1d
Sun1snsnszunenewdsn wazlasueufiaug amoxicillin
500 un. wasewns-naatu-du WWuan 5 4u

dunguldsuen wuusaiadenduhindiuiu 3 1
Anidusosas 1.96 lnefusauaanniuau 1 9 §ie
l95ugUtaue amoxicillin 875 un.5aufu clavulanate
125 3n. 1 udla ndsewnsidn-du Wuan 5 Ju uaenuiiuna
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Table 1 Demographic data of the patients.
Foyanly naulaildsuen nauldsuen L
Ui (570) 68 (30.8%) 153 (69.2%) 221 (100%)
et [578 (Fovaz)]
UIY 58 (85.3%) 110 (71.9%) 168 (76.0%)
Y 10 (14.7%) 43 (28.1%) 53 (24.0%)
91¢ade = SD (1) 30.0+11.0 32.0+13.0 31.3+12.6
”szjﬁmammaﬁa +SD (AN./A5.4.) 21.8+3.17 22.1+3.63 22.0+3.48
s [1e (Fovaz)] 41 (60.3%) 74.(48.4%) 115 (52.0%)
zj‘uu‘*w“' [ (Fevag)] 24 (35.3%) 48(31.4%) 72 (32.6%)
awmnainguamg [318 (Segay)]
A159519% 64 (94.1%) 134.(87.6%) 198 (89.6%)
N19¥IN31839018 3(4.42%) 13 (8.50%) 16 (7.24%)
391197 1(1.46%) 4(2.62%) 5(2.26%)
3R 0 1(0.65%) 1(0.45%)
gURmmnENITn By 0 1(0.65%) 1(0.45%)
srpznamdguAmmaudairiumsindaiade « SD (Fu) 8.03+6.05 7.04+5.02 759 +5.77
U%nmﬁﬂix@mmﬂﬁn [518 (Goway)]
11997 38 (55.9%) 66 (43.1%) 104 (47.1%)
113818 30 (44.1%) 78 (51.0%) 108 (48.9%)
LN 0 9 (5.88%) 9 (4.07%)
anwaznsuaninnszgnluunuAun [11e (fevaz)]
WUULE 57 (83.8%) 125 (81.7%) 182 (78.3%)
wANazLen 11 (16.2%) 28 (18.3%) 39 (21.7%)
UszbAnuaran [$78 (Fovaz)]
LHAFEDIN 48 (70.6%) 91 (59.5%) 139 (62.9%)
waiisaromRuiou 4 (5.88%) 36 (23.5%) 40 (18.1%)
unatuidou 16 (23.5%) 23 (15.0%) 39 (17.6%)
wHaanUsn 0 3(1.96%) 3(1.36%)
anvazHanouNSISUNMSHIAR [T18 (Fovaz)]
Uni 21(30.9%) 58 (37.9%) 79 (35.7%)
170 U Uas uazsou 47 (69.1%) 95 (62.1%) 142 (64.3%)
33w [918 (Govaz)]
Closed reduction 0 a4 4(1.81%)
Open reduction
Lifiounulane 0 1 1(0.45%)
Aaunulane uazang 64 142 206 (93.2%)
IAsun1smnuse/iasunsegnidng 4 6 10 (4.52%)
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i 1 Jayarildverithe (de)

Table 1 Demographic data of the patients. (continued)

dayaraly naulaildsuen nauldsuen 3

USauuEaHRn 578 (5paay)]

Lateral eye brow approach 46 (67.6%) 85 (55.6%) 131 (59.3%)
Subtarsal approach 4 (5.88%) 8 (5.2%) 12 (5.43%)
Intraoral approach 4 (5.88%) 22 (14.4%) 26 (11.8%)
Lateral eye brow approach + subtarsal approach 13 (20.2%) 22 (14.4%) 35(15.8%)
Lateral eye brow approach + intraoral approach 1(0.45%) 9 (5.88%) 10 (4.53%)
Subtarsal approach + intraoral approach 0 4(2.61%) 4(1.80%)
3 approaches 0 3(1.96%) 3(1.36%
uraRnendinmstnu (1o (Geva)] 3(4.41%) 3(1.96%) 6 (2.71%)
wilen (Sewaz) 0 3(1.36%) 3(1.36%)

e 2 aaduiusvesladeninadenisinendaifansEgnlvuALALTN

Table 2 The association between study variables and surgical site infection.

. Ainudle Laifnide
Uasefnen p-value*
Taild3uen 19suen Taild5uen 9suen
gty [11e (Fevaz)] 3(50.0%)  3(50.0%)  65(30.2%)  150(69.8%)  0.30
el [579 (Sovaz)] 0.34

U 3 (50.0%) 3(50.0%) 55 (34.0%) 107 (66.0%)

VN 0 0 10(18.9%)  43(81.1%)
GWQLQSEJiSD @) 283+538 29.3+1.17 29.8+11.1 32.1+133 0.18
fuflananieiade « SD (1n./A3.3.) 223+538  223+1.17 21.7+310  22.1+3.66 0.88
msguq‘tﬁ (518 (Fowaz)] 1(25.0%)  3(75.0%) 23(33.8%)  45(66.2%) 0.09
dnuaiznswaninvaInseanivunuiy [518 (Segaz)] 0.71

WUULEY 3 (50.0%) 1(16.7%) 54 (25.2%) 124 (57.7%)

wanazden 0 2(33.3%) 11(5.1%)  26(12.1%)
UszLauuarfn [918 (Fovaz)] 0.08

WHAALDA 1(16.7%) 0 47(21.9%)  91(42.3%)

wafsavenn Avluideu 1(16.7%) 1(16.7%) 3(1.39%) 35(16.3%)

uravuilou 1(167%)  2(333%)  15(70%) 21 (9.77%)

wHaanysn 0 0 0 3(1.41%)
UThausandngUae (318 (Sovaz)] 0.07

TR 2(33.3%)  2(33.3%) 61(28.4%)  113(52.6%)

TugosUngiueie 1(16.7%)  1(16.7%) 4(1.86%)  37(17.2%)
msiadildsumsiasuvienuLsnsegnithm (518 (Sewas)] 0.75

lasumsinsin 0 0 4.(1.86%) 6 (1.86%)

Lullsisunseindn 3(50.0%)  3(50.0%)  61(28.4%) 144 (67.9%)

*Fisher’s exact test
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Table 3 Detail of infected case (data are number of patient).
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naulaildsuen nauldsuen 59

Snuazunainde (1)

U 1 1 2

YOULHAKA 0 1 1

Noudenldlna 0 1 1

UNALEN 2 0 2

Lt (378)

1Y 3 3 6

Y 0 0 0
BWQLagﬂiSD(ﬂ) 37.00+12.00 21.66 +1.15 29.33+11.41
sfinaniewade = SD (1N./n3.4L) 21.50+4.53 22.36+1.03 22.35+3.47
m'ﬁgjuqvﬁ' (:70) 2 3 5
ANBUZUIALNANDUNIAR (578)

Uni 1 0 1

U729 UL UAs Sou 2 3 5
stpzamdsgUivnaudadriunisiidnede « SD () 9.33+3.21 333+152 6.33+3.98
sreraEdA + SD (nfe/uni) 90.0 £30.0 90.0 +30.0 90.0 +26.8

wignIndsuiu 3 519 Aedudesay 1.36 lauwiien ce-

fazolin, dicloxacillin wag amoxicillin 88198z 1 57¢

39150

nMsrinusMNIEgnlunth flieaglasuenu e
Hastumsindestminenssnm (perioperative antibio-
tic prophylaxis) fon1sldenituziitedestu tneilsl
wudnuarenIsiaveMsLansinlevesunuNa Tagl
ftereudhumssina aunseis 24 Falumdsinga de
[osmutiszeynafimnzaunuviavese fewdute
wuztlumssnwdiheuiumsldenuinueneunends
msthifadsdiwannmzmsndeuanmsinidols aens
Isfioy arnudsmnnsliodifuzuaznsiinnneie
gdudsiiensnseminnounislden?
vuHafiftaelFsuvdsg iRmnuTnaluntimyin

unagURmmdlngudnvasunaanysnuseunaluou

'
=

FalgRIINTAATREY UBNIINT ANYAULNITUANTINVDY

nszgnuazn1sInduinsgnaeiiludadeatulinda

Tomanisinide SshanldidudeRinsarlunislfonia-
ugndamsrndniiieasdasiunisindoainnisindn d
panemsinunuin mslderufimegdestunsiaidods
aududeadtluFessslovilsannislden idesnnis
#5usUitufiunnudesderadnafsmes msie
g1 Muen N1sAndunTiTeNsEinee Jadaasients
Snwlasmumesding hldmsnundanududousnty
Alderenmssnwiiugedu oghdlsfonu nsli o
ostunsindedmalisnnishndounaridaanas®'?
FrowmiunnddlinisnnTsmsinsunisdentdsn
Uithuzethamnzadlufiaefildsumsinunstgnuiinm
Tunth wenanmislienuifauetiostunishindonds
WesgIUuMsinwgthedmnsurda Msvivinanisaumean
msUaonide vliavesuna mstlwdelsiilagmenisunng
3982IANINIAR Lazan1izssnievesiiednuiu
HateiidmadenaAnmsfinize™
nsldeufaugasiiatassansameesen 4
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vnandusesay 4 drunsAneifoundees Knepil uay
Loukota"” WU@Q’@S’Iﬂ’l‘iam%@%éjﬂ&hﬁ@ﬂi:ﬁ@ﬂiﬁuﬂLLf?fﬁ,J
uihiuSesay 1.49 Sesenndasiunsinuil demusas
miaﬂL%wé’améfmﬂiz@ﬂuﬁ'ﬁaaas 2.71

n3Anw1ve9 Lauder wagamg™ wuin lufiaanu
unsseensiitloddguesnguildsuenufiaugdesiunis
Andoseuissndaniniy funguilldsuenufiuedestu
nshniTariew was/Miesying way/Msevdinsningn aen
ADIAUNSANYIUBY Soong wazAny”? wazn1sAnwgau
%89709 Knepil kay Loukota™ wuan lddiauunneng
adufiduddyueanguitliiusnuiiuzdestunisinge
NAIHFR

nsnwndadlavhnsdioudiousnsnsinge
wdendaszwianguilldunUtuedesiumsfndonds
rnauaznaulalldomudn nguiildfusufdugtosiu
nshndendaihianuiimsinde 3 ednduiesas 1.96
Tuvifinguillildfuendjiugdestumsfnidonudims
foue 3 eRndudessy 4.41 Fdliifiauunnssiueths
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WRYNINEDR dopnrdesiuiuiteralensAnyineu
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Fefnsaniedadedu g fidswarenshndendslasy
mstdansggnlvunuiy nmsRnsiivugihounafnie
waedin 91U 6 9 WHumane Tnseglungulilasue
3 98 waznguleiFuen 3 910 Felaienananliiunanedy
ﬂﬁaﬁdwaGiam‘iaw??amrm’hLWW@@ desniendu
Wieatadvduaty dosidadudusiuse 1wy maguasnw
uinuna Wiy

msfnyiidunsfinwwuuiiutoyadounss ns
wanlenuiiugdslatinisiiansanmuaiumuisay
dmsuifineusiaze fiefifiengunnnii 60 Yazldsue
UjFmendinshdndiedestunisindeynie wazluny
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i1 2 nquarnlnyegluinusianday iefiarsandiud
msAnunaRnovdsralinuaudLiusIeadn

fheguyvnuuainidelunduldsuesosay 1.96
dawfeutunduitliléuemuinainilodosas 1.47 9
Husnaiinn uaglsifierudiniusyeadfvasis 2 ndu i
inandlituimaguyvdliduilatondniidemalinnsia
onduninueie

MsusUssAnuRaEn NukraRndendindaly
uraazann wnafsazarafsuuilou uarunatuiiou d
uraanUsnlawumsindevdainga Lﬁaﬂmﬂﬁﬂ’mﬂdﬁ%
$usiTugvdsmsindannae Weflansanenizngy
wui numshndendehdnlungulaléuen Ussnnuna

[

& = = &
NIRALJULKNAEZDIA WNaNdsa1nnelullau wagiialy

v
=

Wouwrazvinforay 1.47 lunguléiuemuunaisazein
Avuideudenay 1.30 uazunaduideudenay 0.65 s
doitoTeglunasiiion Inglifiauuanseseiioddy
yaddRfumMsinunaRndendah (p-value = 0.08)
n1stasuNIsiasuvsennuAINTEAnNLUIN1 (recon-
struction of orbital floor) luwunisAniTeunand s 2
ndu Tungulaildsusmuunafinfoduiusiuniadauna
Hdinlusunie lateral eye brow approach, subtarsal
approach Wag intraoral approach agsaz 1 918 (S0
av 1.47) lunguldsuemumsiinidonnniadaunasiin
intraoral approach 2 $18 (38way 1.30) wax lateral eye
brow approach 931U subtarsal approach 1 518 (598
az 0.65) lnglidnumnuduiusnieads (p-value = 0.07)
winsdaunaluresdiniinnudsdonisiinn s
Founniusausnteslinmusinvouna usfidinadu
Saiish stadllutgtuldtinistaunnsldonjiueden
MIRRLioansas AR enden KGR
winslisuenuiiusdostumsindenduwindnag
mﬁ,mmhUamé’mwmuﬁﬂmi@mL%awé’amsshéfmmﬁgﬂw
wadalsifinsseanutsrnudndusenislden nsldeug-
Fuzdwmalmianatnufesainnislden wu nswienlm
fiAnnnslUfTuzetesiunisinde nsinwil
Wuﬂﬂaaﬁﬁmmuwu maculopapular exanthema (MPE)

nzeNviosmazIuUsEIIM 1-2 Funawnlasue g
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g cefazolin, dicloxacillin wag amoxicillin gUagansnse
melflomdsansaldowieiasunguen dadunsu
guuuldidsunausia type IV cell-mediated (delayed
hypersensitivity) [unswitenlusdsesay 1.36 fathy s
donldenufTiugamsiasanianuminauaensiden

nsfnwiiifesiinuneuszns ilesarnnisiine
idunsfinmdounds madennguiitae 2 nduifnain
MIfinsanvenmglinissnw mslderdjiusves
Athenaudhiumsindaiigaesvesatliduiuey vansdl
Aosseuszilluan1zdUlsnoutnSunsHinIng Ualvg
9By q vinvesUfFuzivanevia uazmsiiudeya
Rerfunasulifisuszasdainnislden fAnwranunse
ssnildilesdruvesnisusion luvaisflenmslifieyse-
asrdu q 1wy Aduld 01deu alimumstufinlneasiden
Mo feidedefidmadensinie wu duou

nsEFRSNYINISUIRLUYRLBLdauEiinaniTlle
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Abstract

Vol. 35 No.2 Jul.-Dec. 2021

The aim of this in vitro study was to compare periodontal tissue cell viability and pro-
liferative activity after preservation of the avulsed tooth in milk and egg. Extracted human
permanent molar teeth were divided into 3 groups of preservative media including milk, egg
white and Dulbecco’s Modified Eagle’s Medium (DMEM) as control. The teeth were stored for 3
hours in the media and the periodontal ligament (PDL) tissues were then isolated for cell
culture. The results showed no significant difference in periodontal ligament cell (PDLC)
viability between milk and egg white groups. In term of proliferative activity, egg white group
showed significantly lower percentage of proliferation compared with milk and DMEM. In
conclusion, both milk and egg white could maintain PDLC viability. Milk storage resulted in
higher cell proliferation than storing in egg white. However, egg white can be used as an alternative

choice for preservative media for an avulsed tooth.

Keywords: dental avulsion, periodontal ligament cell, storage media

Introduction

Most traumatic dental injuries occur during
childhood and adolescence, especially in individuals
under 19 years old, accounting for 71-92% of such
injuries."” Tooth avulsion is a common dental injury. A
complete avulsion is defined as a complete displace-
ment of a tooth from its socket.? After an avulsion,
some of the surrounding periodontal ligament cells
(PDLCs) are damaged. The remaining ones are the
key for tissue reattachment and regeneration in peri-
odontium healing after replantation.®”

An avulsed tooth should be immediately re-
planted in the alveolus by a dentist. PDLC survival rate
from teeth stored dry was significantly lower compared
with teeth stored in saline or saliva. Moreover, dry
storage more than 15 minutes could increase unfa-
vorable replacement resorption and PDLC necrosis.””
Furthermore, severe inflammatory resorption after
replantation occurs after excessive dry time storage.*”
Maintaining PDLC viability is the key goal of avulsion
management. The amount of extraoral dry time and
the storage media are the 2 crucial factors in main-

taining PDLC viability and achieving successful replan-

tation.©#*V

The storage media that can preserve PDLC via-
bility should provide the cell ability to maintain their
viability and increase their capacity to proliferate.
Moreover, the storage media should have appropriate
physical properties such as pH and osmolarity, as well
as another important factor, its availability."*'” The
commonly suggested preservative media is Hank’s
balanced salt solution (HBSS). The American Associa-
tion of Endodontists recommends HBSS as a storage

1219 Also, many traumatic

medium to preserve PDLCs.
dental injury guidelines suggest HBSS as the ideal
storage media for avulsed teeth. However, HBSS is
not readily available. In contrast, milk, which is readily
available, is recommended as the physiologic media
of choice for transporting exarticulated teeth.'*"”
PDLC viability has been investigated in different storage
media, including propolis, aloe vera, coconut juice,
and egg white. A study examining the efficacy of egg
white in maintaining human PDLCs viability from ex-
tracted teeth compared with milk, HBSS, and tap water
over time using trypan blue staining found that egg

white was a suitable storage medium as good as HBSS
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and was significantly better than milk."®
Egg white is a promising storage media. It is high
in protein, vitamins, water, and has low microbial

13,14,19,20

contamination. " The availability of egg white

from convenience stores makes it a good alternative

18212) have investigated

storage media. Several studies'
the efficacy of egg white compared with other media,
showing discordant results. Thus, the aim of the study
was to compare the in vitro PDLC viability and prolif-
eration after avulsed teeth preservation in egg white

and milk.

Materials and methods

Tooth acquisition

Ninety human’s third molar teeth extracted for
clinical reasons were obtained with informed consent.
The study protocol was approved by the Human Re-
search Ethics Committee of the Faculty of Dentistry,
Chulalongkorn University, Bangkok, Thailand (HREC-DCU
2018-095). This was the in vitro experimental study
performed in a 6-month period from October 2018 to
March 2019. Teeth were simply extracted for ortho-
dontic purposes from 90 healthy patients (45 males
and 45 females) aged between 22 and 38 years old.
All teeth had no dental caries, no sign of infection, no
associated pathologic lesion, and no developmental
defect. They also had intact crowns and closed root
apices. The teeth from patients who smoked were
excluded because the quality and quantity of PDLC
were lower than those from healthy patients. After
the tooth removal, each tooth was immediately
transferred to a sterile tube using the tooth extraction
forceps grasping only the coronal part of the crown to
prevent damages to the PDLCs.

The teeth were randomly divided into 3 pre-

servative media groups with 30 teeth in each of the
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following preservative media groups: 1) ultra-high
temperature processed (UHT) milk; (commercial 100%
whole bovine milk, above 133°C processed Foremost®,
FrieslandCompina) stored under room temperature;
2) egg white (from whole chicken egg, Betagro Public
Company Limited); and 3) Dulbecco’s Modified Eagle’s
Medium (DMEM; Gibco®, Life Technologies TM), as the

positive control.

Preservative media preparation

The ege white media was prepared by cracking
the egg shell and separating the egg white from the
yolk. It was collected in a sterile bowl, and 20-30 ml
of egg white was transferred to a 45-ml sterile tube.””
For the milk media, 1 box of 180 ml UHT milk was used
for 1 extracted tooth. Thirty ml of milk was poured into
a 45-ml sterile tube. Similarly, 30 ml of DMEM was

prepared in a biosafety hood in 45-ml sterile tubes.

Cell isolation/culture

The extracted teeth were immersed in their
respective group’s preservatives for 3 hours at room
temperature.”” Subsequently, the teeth were washed
with phosphate-buffered saline for 3 times. In the
biosafety hood, the periodontal lisament tissue was
removed from the middle-third of the root surface
using a No. 20 scalpel. The periodontal tissues were
placed in a culture plate containing DMEM supple-
mented with 10% fetal bovine serum/1% L-glutamine/
1% antimycotic/antibiotic solution. The culture-plates
were defined as passage 0 and incubated at 37°C in a

5% CO, atmosphere.*”

Cell viability and proliferation evaluation

The PDLC behavior was observed during the pri-
mary cell culture using an inverted microscope (Nikon

Eclipse Ts2, Nikon Cooperation) with 40x magnification.
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Fig. 1 Diagram showed the process of tooth storage in 3 different media; milk, esg white, and DMEM, cell isolation/culture,

and cell viability and proliferation evaluations.

The data were recorded in 2 phases (Fig. 1 and 2).
In phase 1, the PDLC outgrowth from the explanted
tissue at passage 0 was defined under two definitions;
the PDLC outgrowth from the explanted tissue for
at least 500 um and PDLC outgrowth from at least 2
quadrants from the overall 4 quadrants. If PDLC out-
growth from the tissue within 7 days, it was defined
as acceptable cell viability. In phase 2, the PDLC prolif-
eration at passage 0 was investigated. The PDLCs with
acceptable cell viability were evaluated after 21 days
and those achieving 80% confluence were defined as
high proliferation (Fig. 2). The percentage of acceptable
PDLC viability and high proliferation were calculated

and compared between milk, egg white, and positive

control groups and comparisons were also made

between each pair of groups (Table 1 and 2).

Statistical analysis

We calculated the sample size using a formula
for testing two independent proportions. With the
proportions of 0.25 and 0.75,a 1: 1 ratio, a type | error
rate of 5%, and 80% power, a sample of 15 per group
was required. With 3 groups of 3 different media, the
total of 90 teeth were included.

All statistical analyses were performed using
the Statistical Package for the Social Science (SPSS)
Statistics software version 22 (IBM, New York, USA).

The Kruskal-Wallis test was used to evaluate the
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Fig. 2 Periodontal ligament cells behavior was observed under inverted microscope with 40x magnification.

A:explant periodontal tissue scraped from middle third region of the root placed on the culture plate containing

DMEM, B: periodontal ligament cells outgrowth from explant tissue for at least 500 um (indicated by black line),

C: 80% confluence of periodontal ligament cells was achieved and D: PDLC morphology.

E = explant periodontal tissue, PDLC = periodontal ligament cell.

differences in PDLC viability and proliferation between
the three groups. The significance level was set at
p <0.05. The post hoc Mann-Whitney U test was used
to analyze the difference between each pair of me-
dia; milk-egg white, milk-DMEM, and egg white-DMEM.
The p-value was corrected by Bonferroni correction,
dividing 0.05 by 3. The final significance level was set
atp<0.0167.

Results

The percentage of cell viability in different media

was evaluated and the results were shown in Table 1.

The milk group demonstrated a higher percentage of
PDLC viability (90.0%) compared with the egg white
group (66.7%), while the DMEM group (positive control)
had 100% cell viability. The Kruskal-Wallis test in-
dicated that these percentages were significantly
different. The post hoc Mann-Whitney U test revealed
that the percentage of cell viability in the milk and
the DMEM groups (p = 0.078) and between the milk
and the egg white groups were not significantly different
(p =0.030). However, there was a significant difference
between the percentage of cell viability between the

egg white and the DMEM groups (p =0.001) (Table 1).
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Table 1 Percentage of periodontal ligament cell viability in 3 different preservative media after 3-hour storage.

Cell viability

Typfe of . Outgrowth <7 days Outgrowth > 7 days
preservative media Comparison p-value
n n % n %
Milk 30 27 90.0 3 10.0 Milk vs egg white p=0.030
Egg white 30 20 66.7 10 333 Milk vs DMEM p=0.078
DMEM (control) 30 30 100 0 0 Egg white vs DMEM p=0.001*

*Significant difference between group determined by Kruskal-Wallis test and post hoc Mann-Whitney U test (p < 0.0167)
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Table 2 Percentage of the proliferative activity of periodontal tissue cell in 3-hour storage in 3 different preservative media.

Proliferative activity

Type of

Confluence <7 days Confluence > 7 days

preservative media Comparison p-value
n n % n %
Mitk 27 12 44.4 15 55.6 Milk vs egg white p=0.012%
Egg white 20 2 10.0 18 90.0 Milk vs DMEM p=0.053
DMEM (control) 30 21 70.0 9 30.0 Egg white vs DMEM p=0.001*

*Significant difference between group determined by Kruskal-Wallis test and post hoc Mann-Whitney U test (p < 0.0167)

The PDLC proliferation of the samples in each group
that demonstrated cell outgrowth within 7 days was
defined as either high; achieving 80% confluence
within 21 days, or low; requiring more than 21 days
to achieve 80% confluence. We found significant dif-
ferences between the 3 media groups. The PDLC per-
centage demonstrating high proliferation in the egg
white group was lower compared with the milk and the
DMEM groups (10.0%, 44.4%, and 70.0%, respectively).
The post hoc Mann-Whitney U test revealed no sign-
ificant difference between the percentage of PDLCs
confluence demonstrating high proliferation in the
milk and the DMEM groups (p = 0.053), while there
were significant differences between the milk and
the egg white groups (p =0.012) and between the egg
white and the DMEM groups (p = 0.001) (Table 2).

Discussion

The present study evaluated alternative pre-
servative media to maintain PDLCs after an avulsion
injury. A 15-minute extraoral dry time and suitable
preservative media are critical to promote PDLC-induced
healing.”’ Previous studies found that although milk
and egg white demonstrated similar effects on PDLC
viability, milk was superior regarding PDLC proliferation.
We evaluated cell viability based on cell outgrowth
from the periodontal tissue explants within 7 days. After
explanting periodontal tissue isolated from extracted
teeth, PDLC outgrowth occured in 2-7 days and 80%
confluence was achieved within 2 weeks after explanting.
These cells could be subcultured and 80% confluence
was achieved within 3 weeks after explanting. Thus,

we used these parameters as acceptable levels of cell
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viability and proliferation. The DMEM group demon-
strated the highest percentage of PDLC viability. The
cells from the periodontal tissue isolated from teeth
preserved in DMEM demonstrated 100% cell viability
because PDLCs grew out from the explants within the
defined duration of 7 days, consistent with previous

7,25,26

studies.””* DMEM has a high content of vitamins,
amino acids, slucose, and minerals. Moreover, it contains
growth factors that induce mitogenic and clonogenic

129 However, DMEM is not readily available

activities.
when a tooth avulsion occurs."**” Although the milk
and the egg white groups demonstrated 90.0% and
66.7% cell viability, respectively, the difference was
not significant. These results corresponded with those
of Sharma et al, who compared PDLC viability between
milk and egg white as a storage media for teeth.*”
In that study, there was no significant difference
between milk (74.0%) and egg white (75.7%). Their
storage time was 30 minutes, which was shorter than
the 3-hour storage time of the present study. None-
theless, it is important to note that our storage time
is more clinically relevant.

In the present study, we found that the percen-
tage of cell viability in the milk group was similar to
those of the DMEM group. These results differed from
the study by Khademi et al"®, in which milk resulted
in a significantly lower percentage of cell viability com-
pared to HBSS and egg white. These discordant results
might have been because of the type of milk used.
Nevertheless, milk has several suitable properties as
a preservative agent. It is isotonic with a physiologic
pH between 6.5-7.2, which is compatible with human
PDLCs. The UHT whole milk we used had a pH of 6.0. In
addition, the osmolarity of milk is in the physiological
range for PDLCs as optimal cell growth occurs at an
osmolarity of 290-330 mOsm/kg."**” Furthermore,

commercially available milk is relatively free of bacte-
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rial contamination due to pasteurization®*® and milk
can maintain PDLC viability for as long as 6 hours.*"**”
Khademi et al reported that milk was suitable for
storing teeth for 3 hours.”” Their study showed a
higher percentage of PDL healing in replanted dog
teeth compared with teeth stored in milk for 6 hours,
corresponding with the results of the present study.
However, their study showed a 7% replacement re-
sorption in egg albumin with the extended storage
time of 10 hours, while milk resulted in only 1% of
replacement resorption.

Bag and Yildrim investigated fibroblast differ-
entiation and evaluated the osteoblastic and osteo-
clastic differentiations after storing teeth in HBSS,
milk and DMEM. The milk group showed a decrease
in RUNX2 expression, which helped protect fibroblast
identity and decreased the risk of ankylosis. Inversely,
HBSS and DMEM increased RUNX2 expression, there-
by increasing the risk of replacement resorption or
ankylosis.”” Their studies supported the results of
the present study that milk helped preserve the
PDLC viability for at least 3 hours. Additionally, in term
of further replantation, milk could be a good choice
of preservative media over HBSS and DMEM.

Previous studies found that fat content of the
milk affected PDLC viability. Low fat milk (3% fat) was
better for preserving PDLC viability compared with me-
dium (3.5% fat) and high fat milk (4.5% fat) at different
storage times.”” We used UHT whole milk (3.5% fat)
in the present study. UHT milk has a long shelf life
and has been shown to be an effective preservative
media. The results of the present study agreed with
a prior study, where medium fat milk yielded a higher
cell viability compared with egg white when the teeth
were stored at room temperature.““ Moreover, we
evaluated PDLC proliferation, defined as either high

or low proliferation. The results revealed that the egg
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white and the milk groups demonstrated much lower
percentages of high proliferation compared with the
DMEM group. These results might have been because
the higher essential nutrient and growth factor con-
tent in DMEM, which helped promote cell growth and
proliferation."” Although egg white contains a high
amount of proteins, vitamins, water, and low microbial
contamination®, the egg white group demonstrated
a lower percentage of cell outgrowth compared with
the milk and the DMEM groups. Also, the egg white
group had a markedly lower percentage of proliferation
than the other groups. Although Courts et al proved
that proliferative activity after preservation in HBSS
and milk resulted in higher proliferation than saliva
and Hzo@”, the cells tested in their study were human
foreskin fibroblasts, which was not the same as PDLC
in the current study. To the best of our knowledge,
the present study was the first study evaluating the
proliferative activity of the PDLC.

Two factors might have explained our PDLC
viability and proliferation results. Firstly, the physical
properties of egg white differ from those of milk. Egg
white has a basic pH (8.60-9.38) and a lower osmolarity
(258 mOsm/kg) compared with milk.">*” We deter-
mined that the egg white pH used in the present study
was basic (pH =9.50). Physiologic pH and osmolarity of
the preservative media are likely important in main-
taining PDLC viability. Secondly, the egg white viscosity
might have affected our results. Egg white is a gelatin-
like solution that may remain on the tissue explants,
restricting PDLC outgrowth. A previous study investi-
gated PDL thickness after transplanting rat molars
stored for 1 hour subcutaneously.?” It was found that
the milk group had a thinner PDL than the egg white
and the HBSS groups. From histological evaluation,
bone formation in several milk samples at 2 weeks

after transplantation suggested that ankylosis might

Vol. 35 No.2 Jul.-Dec. 2021

have occurred if these samples had been replanted
because of the disruption of the PDL. On the contrary,
the egg white samples maintained an adequate PDL
thickness without bone formation.

The preservative media temperature also affects
cell viability and proliferation. More viable cells were
found when teeth were stored at 4°C compared with

733 Therefore,

those stored at room temperature.
preserving an avulsed tooth at a cold temperature
could better maintain PDLC viability and proliferation.
Interestingly, the microbial contamination in the exper-
imental groups differed. We found microbial contam-
ination beyond passage 0 in 4 and 11 samples in the
milk and the egg white group, respectively. However,
contamination was absent in the DMEM group. The
teeth we used were all collected following the same
protocol. These results implied that the different storage
media could increase the risk of post-replantation in-
fection. Even though the egg white used in the present
study was a commercial product, avulsed teeth pre-
served in fresh egg white could have faced a greater
risk of infection compared with those stored in the
sterilized milk.

Moreover, the methods used in the present study
differed from those of other studies. We immersed
extracted teeth in the preservative media as should
be done at the accident site. This method was used
previously.”” In addition, our extraoral 15-minute drying
time mimicked the real-life situation after avulsion,
where time may elapse before the tooth can be
placed in the preservative media. PDLC viability could
be maintained after 15 minutes of dry storage.”” Also,
our method is simple and does not require special
equipment or agents.

The present study showed that PDLC could sur-
vive in both egg white and milk as a preservative agent.

Milk led to better results than egg white in terms of
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cell proliferation. The results of the present study
confirmed that milk can be considered an appropri-
ate physiologic media for avulsed teeth, as stated

1239 However, when no milk is

in several guidelines.
available, egg white can be used as an alternative.
Another consideration is the extended storage time in
the media which may result in unfavorable periodontal

healing of replacement resorption or ankylosis.

Conclusion

Preservative media plays an important role in
avulsed tooth storage. It should be readily accessible
at scene and the chosen media should be effective in
preserving the PDLC viability. From the present study,
both milk and egg white were effective in maintaining
PDLC viability after 3-hour storage. In terms of prolif-
erative activity, egg white was less effective. However,
it is readily available and can be an alternative choice
of preservative media for an avulsed tooth. Nonethe-
less, further studies are required to evaluate the PDLC

viability and proliferation under longer storage periods,
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The objective of this study was to compare the bone thickness around the mandibular
canal in superior, inferior and lateral directions from the outer cortex of the body of mandible
via cone-beam computed tomography (CBCT) and SimPlant O&O program. The study was per-
formed in 94 patients and consisted of 46 prognathic mandibles and 48 retrognathic mandibles.
According to independent t-test and Mann-Whitney U test, the significant difference between
2 groups of patients had been found in the areas of 1) superior direction: from the mesial of
second premolar area to the distal of second molar area except at the mesial of second molar
area on both sides, 2) inferior direction: at the mesial of second premolar area on the right side
and 3) lateral direction: at the mesial of second premolar area on both sides (p <0.05). Therefore,
it was recommended to use the different depths of instrument for sagittal and vertical cut of

the bilateral sagittal split ramus osteotomy in each type of mandible.

A& 1ARY:

ANBY NITANRARY
Abstract
Keywords:

bilateral sagittal split ramus osteotomy, mandibular canal, mandibular prognathism, mandibular

retrognathism

Introduction

Orthognathic surgery is the method used to
correct an asymmetrical face and to improve the
occlusion.” Bilateral sagittal split ramus osteotomy
(BSSRO) is one of the standard surgeries that is com-
monly used for solving mandibular asymmetry, man-
dibular prognathism and mandibular retrognathism.
Although this surgical technique has many benefits
but its complications can bring several unpleasant
events, such as injuries of the mandibular nerve or
lingual nerve, effect on temporomandibular joint
and limitation of mouth opening.*” The one of most
frequently found postoperative complication of
BSSRO is neurosensory disturbance (NSD) with an
incidence rate at 4.8-15.2%.“” This injury causes
altered sensation that affects patients’activities like
speaking, eating, drinking and social interaction.”” NSD
occurs from direct and indirect impacts. The direct
impacts may occur from compression, tearing and

stretching the nerve from surgical procedure. The in-

direct impacts may occur from the surrounding soft
tissue swelling, which may compress the nerve.”
During the sagittal splitting step, the inferior alveolar
nerve is vulnerable to be damaged.? If sufficient in-
formation prior to the surgery is available, productive
result and less complication are feasible. Nowadays,
cone-beam computed tomography (CBCT) has be-
come an important tool for surgeons® and has been
used for various purposes. For instance, the data
about bone thickness around the mandibular canal in
the area of planned osteotomy can help the surgeon
avoid damaging to the nerve. The majority of patients
undergoing orthognathic surgery are either diagnosed
with prognathic mandible or retrognathic mandible.
The previous study revealed that the bone thickness
of the ramus in medio-lateral direction in prognathism
patient was thinner than those of retrognatism pa-
tient”, but there is no current study that uses CBCT
to study the bone thickness in the body of mandible.

The aim of this study was to evaluate and compare
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Fig. 1 A: landmarks in lateral film of skull to measure Co-Gn distance for diagnosing prognathic mandibles and retrognathic

mandibles, and B: a three dimensional model.

the bone thickness around mandibular canal in the
body of mandibles between mandibular prognathism
and retrognathism in patients who received orthog-

nathic surgery.

Materials and methods

The study had the approval of the Faculty of
Dentistry/Faculty of Pharmacy, Mahidol University,
Institutional Review Board COA No. MU-DT/PY-IRB
2018/042.0.

Subjects

A retrospective study of consecutive patients
who underwent orthognathic surgeries at the De-
partment of Oral and Maxillofacial Surgery, Mahidol
University, Thailand from 2010 to 2018 was performed.
The G*Power software was used to calculate the
number of subjects for the pilot study (initially, 25
prognathic patients and 25 retrognathic patients, a
total of 24 patients per group after the calculation).
This study involved 94 patients: 48 mandibular
prognathic patients and 46 mandibular retrognathic

patients. The inclusion criteria were longer-than-

six-month mandibular third molar complete removal
and the presence of mandibular second premolar,
first and second molars. The exclusion criteria were
1) abnormal growth of mandible, such as hemifacial
microsomia, condylar hyperplasia, etc., 2) syndromic
condition that affected mandibular growth or bone
lesion, 3) history of traumatic injury to the mandible,

and 4) previous surgeries on the mandible.

Methods

The patients’” CBCTs were taken by radiograph-
ic machine Carestream Kodak 9500 3D Cone beam
(Carestream Health, Inc., New York, USA) (0.4 mm slice
thickness) and recorded in digital images for medical
communications (DICOM). All patients’ CBCTs were
assessed using SimPlant O&O program (Materialise
Medical, Leuven, Belgium) by setting the mandibular
plane parallel to the horizontal plane according to
the study of Tweed."”

The mandible was divided into prognathic and
retrognathic via Condylion to Gnathion value (Co-Gn).""
Tangential view was used to define landmarks as in

Fie.1 and 2 and Table 1 by an examiner. The function
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Fig. 2 Tangential view of mesial of left second mandibular molar showing the bone thickness in 3 directions (superior,

inferior, and lateral).
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Table 1 Reference points.

Landmarks Description
CoR Right condylion, the most superior point of the condyle process
ColL Left condylion, the most superior point of the condyle process
Gn Gnathion, the most inferior and ventral point of the mandibular symphysis
R-McM5-In The most inferior point of inner surface of mandibular canal at mesial surface of right second lower premolar
R-McM5-Lat The most lateral point of inner surface of mandibular canal at mesial surface of right second lower premolar
R-McM5-Sup The most superior point of inner surface of mandibular canal at mesial surface of right second lower premolar
R- M5In The most inferior point of mandible at mesial surface of right second lower premolar
R- M5Lat The most lateral point of mandible at mesial surface of right second lower premolar
R- M5Sup The most superior point of mandible at mesial surface of right second lower premolar
R-McMé6-In The most inferior point of inner surface of mandibular canal at mesial surface of right first lower molar
R-McMé6-Lat The most lateral point of inner surface of mandibular canal at mesial surface of right first lower molar
R-McMé6-Sup The most superior point of inner surface of mandibular canal at mesial surface of right first lower molar
R- MéIn The most inferior point of mandible at mesial surface of right first lower molar
R- M6Lat The most lateral point of mandible at mesial surface of right first lower molar
R- M6Sup The most superior point of mandible at mesial surface of right first lower molar
R-McM7-In The most inferior point of inner surface of mandibular canal at mesial surface of right second lower molar
R-McM7-Lat The most lateral point of inner surface of mandibular canal at mesial surface of right second lower molar
R-McM7-Sup The most superior point of inner surface of mandibular canal at mesial surface of right second lower molar
R- M7In The most inferior point of mandible at mesial surface of right second lower molar




o o

U1 35 atudl 2 n.a-5.0. 2564

1. fadvesn-uiindalaudea

AT 1 9091984 (s0)
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Landmarks Description
R- M7Lat The most lateral point of mandible at mesial surface of right second lower molar
R- M7Sup The most superior point of mandible at mesial surface of right second lower molar
R-McD7-In The most inferior point of inner surface of mandibular canal at distal surface of right second lower molar
R-McD7-Lat The most lateral point of inner surface of mandibular canal at distal surface of right second lower molar
R-McD7-Sup The most superior point of inner surface of mandibular canal at distal surface of right second lower molar
R-D7In The most inferior point of mandible at distal surface of right second lower molar
R- D7Lat The most lateral point of mandible at distal surface of right second lower molar
R- D7Sup The most superior point of mandible at distal surface of right second lower molar
L-McM5-In The most inferior point of inner surface of mandibular canal at mesial surface of left second lower premolar
L-McM5-Lat The most lateral point of inner surface of mandibular canal at mesial surface of left second lower premolar
L-McM5-Sup The most superior point of inner surface of mandibular canal at mesial surface of left second lower premolar
L- M5In The most inferior point of mandible at mesial surface of left second lower premolar
L- M5Lat The most lateral point of mandible at mesial surface of left second lower premolar
L- M5Sup The most superior point of mandible at mesial surface of left second lower premolar
L-McMé6-In The most inferior point of inner surface of mandibular canal at mesial surface of left first lower molar
L-McMé6-Lat The most lateral point of inner surface of mandibular canal at mesial surface of left first lower molar
L-McMé6-Sup The most superior point of inner surface of mandibular canal at mesial surface of left first lower molar
L- MéIn The most inferior point of mandible at mesial surface of left first lower molar
L- MéLat The most lateral point of mandible at mesial surface of left first lower molar
L- M6Sup The most superior point of mandible at mesial surface of left first lower molar
L-McMT7-In The most inferior point of inner surface of mandibular canal at mesial surface of left second lower molar
L-McM7-Lat The most lateral point of inner surface of mandibular canal at mesial surface of left second lower molar
L-McM7-Sup The most superior point of inner surface of mandibular canal at mesial surface of left second lower molar
L- M7In The most inferior point of mandible at mesial surface of left second lower molar
L- M7Lat The most lateral point of mandible at mesial surface of left second lower molar
L- M7Sup The most superior point of mandible at mesial surface of left second lower molar
L-McD7-In The most inferior point of inner surface of mandibular canal at distal surface of left second lower molar
L-McD7-Lat The most lateral point of inner surface of mandibular canal at distal surface of left second lower molar
L-McD7-Sup The most superior point of inner surface of mandibular canal at distal surface of left second lower molar
L-D7In The most inferior point of mandible at distal surface of left second lower molar
L-D7Lat The most lateral point of mandible at distal surface of left second lower molar
L- D7Sup The most superior point of mandible at distal surface of left second lower molar

of the SimPlant O&O program could be set up for
the specific analysis. Thus, it was used to measure
the distances from identifiable points of the outer

surface of the bone (superior, inferior, and lateral)

to mandibular canal in three directions as shown in
Fig.2 (which were 1. superior: L-D7Sup to L-McD7-Sup
2. inferior: L-D7In to L-McD7-In, and 3. lateral: L-D7Lat
to L-McD7-Lat). The areas of the studied mandible
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Table 2 Comparison of means between right and left sides of the same compared area in prognathic and retrognathic patients.

M5 = mesial of second premolar, M6 = mesial of first molar, M7 = mesial of second molar, D7 = distal of second molar

Superior Inferior Lateral
Position Prognathic Retrognathic Prognathic Retrognathic Prognathic Retrognathic
p-value
M5 0.328 0.317 0.302 0.132 0.302 0.674
M6 0.192 0.080 0.697 0.567 0.983 0.640
M7 0.079 0.237 0.352 0.299 0.575 0.143
D7 0.358 0.862 0.939 0.576 0.495 0.303

Using paired t-test or Wilcoxon signed rank test

were mesial to mandibular second premolar, mandi-
bular first molar, mandibular second molar, and distal

to mandibular second molar.

Statistical analysis

Intraexaminer reliability was verified using
the intraclass correlation coefficient (ICC). CBCT
images of five patients were randomly selected from
two groups by one researcher. Two data points were
generated in the SimPlant software, two weeks apart
from one another, and the measurements were
established to determine the reliability. All measured
parameters were described by showing mean + stan-
dard deviation (SD), or median (percentile 25, percentile
75) for areas around mandibular canal. Comparison
of the data was according to the followings: data
were paralleled in terms of distance from each posi-
tion (superior, inferior, and lateral) and each area
between the mandibular prognathism and mandibular
retrognathism groups.

Data were analyzed using SPSS version 23 soft-
ware. Independent t-test or Mann-Whitney U test was

used to analyze the different bone thickness around

mandibular canal between groups (prognathism vs
retrognathism). The difference between right and left
sides in the same group was analyzed by paired t-test
or Wilcoxon signed rank test and the repeated mea-
surement or Friedman test was used to analyze the
difference between each area (M5, M6, M7, and D7) in
same position (superior, inferior, and lateral). The level

of statistical significance was set at p <0.05.

Results

The study was conducted among 94 patients
with mandibular prognathism and retrognathism. It
consisted of 46 mandibular prognathic patients and
48 mandibular retrognathic patients. The ICC values
ranged from 0.972 to 0.986.

The statistical analysis revealed that the dis-
tances between 2 sides in the same position were
not significantly different in both prognathic and
retrognathic patients, as shown in Table 2. When
the mean value of each area (M5, M6, M7, D7),
position (superior, inferior, and lateral), side (right
and left), and type of mandibles was compared, it

was shown in Table 3.
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Table 3 Comparison of means between each area, position, side and type of mandibles.

Prognathic patients

Side Position Superior Inferior Lateral Side Superior Inferior Lateral
p-value
M5-M6 <0.001* 1.000 <0.001** <0.001** <0.001** <0.001**
M5-M7 <0.001* 1.000 <0.001** <0.001** <0.001** <0.001**
M5-D7 <0.001* <0.001* <0.001** <0.001** <0.001** <0.001**
Right Left
M6-M7 <0.001* 1.000 <0.001** <0.001** <0.001** <0.001**
Mé6-D7 <0.001* <0.001* <0.001** <0.001** <0.001** <0.001**
M7-D7 <0.001* <0.001* <0.001%** <0.001%* <0.001%* <0.001%**
Retrognathic patients
Side Position Superior Inferior Lateral Side Superior Inferior Lateral
p-value
M5-Mé6 0.704 0.005* <0.001%* <0.001%* <0.001%* <0.001%*
M5-M7 <0.001* 0.106 <0.001** <0.001** <0.001** <0.001**
M5-D7 <0.001* 1.000 <0.001** <0.001** <0.001** <0.001**
Right Left
Mé6-M7 <0.001* 1.000 <0.001** <0.001** <0.001%* <0.001**
M6-D7 <0.001* <0.001* <0.001** <0.001** <0.001** <0.001**
MT7-D7 <0.001* <0.001* <0.001%* <0.001%** <0.001%* <0.001%**

Repeated measurement; *p <0.05
Friedman test; **p <0.05

Fig. 3 and 4 represented the mean + SD along
the body of the mandibles in the prognathic mandible
and retrognathic mandible respectively. The tenden-
cies of bone thickness around mandibular canal from
posterior to anterior of mandible in both groups and
in 3 directions were as follows:

1. Superior direction, the bone thickness in-
creased in the prognathic mandible group. In the
retrognathic mandible group, R M5 superior and R M6
superior had no significant difference.

2. Inferior direction, in the prognathic mandi-
ble group, there was a decrease in bone thickness but
the repeated measurement showed that there was no
significant difference in some pair comparison data,

which were R M5 inferior and R M6 inferior, R M6 inferior

and R M7 inferior, and R M5 inferior and R M7 inferior for
the right side. For the left side, there was a statistically
significant difference determined by Friedman’s test.
In the retrognathic group, from the posterior to ante-
rior views, there was a bone reduction except in second
premolar area. However, the repeated measurement
showed that positions in the right side with a significant
difference were R M5 inferior and R M6 inferior, R M6
inferior and R D7 inferior, R M7 inferior and R D7 inferior.
For the left side, there was a significant difference.

3. Lateral direction: in both prognathic and
retrognathic mandibles, there was a decrease in the
bone thickness on the distal aspect of the second molar.
However, there was an increase at the mesial aspect

of first and second molars. The decreased bone thick-
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Fig. 3 Distance in mean = SD (mm) from outer cortex 3 directions (superior, inferior, and lateral) to mandibular canal in

prognathic mandible.

ness was also found at the mesial aspect of second
premolar. In every position, there is a statistically signifi-

cant difference according to the Friedman’s test.

Prognathic patients compared to retro-
gnathic patients

Bone thickness around the mandibular canal had
a significant difference between prognathic mandible
and retrognathic mandible in these positions: R-M5
superior, R-M5 inferior, R-M5 lateral, R-M6 superior, R-D7
superior, L-M5 superior, L-M5 lateral, L-Mé6 superior,

and L-D7 superior as seen in Table 4. All differences
revealed that prognathic mandible had more bone
thickness than retrognathic mandible except in R-M5

inferior, R-D7 superior, and L-D7 superior.

Discussion

latrogenic damage to the mandibular nerve usually
occurs after BSSO. However, the complications can
be minimized if the thickness of the bone around the
area of osteotomy prior to the surgery is known. Until

now, there is still no standardized method for locating
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Fig. 4 Distance in mean +SD (mm) from outer cortex 3 directions (superior, inferior, and lateral) to mandibular canal in

retrognathic mandible.

the exact location of the mandibular canal."” One of
the tools for locating the mandibular canal is CBCT
because of its advantages such as the high resolution,
simplicity, speed, low radiation, and low distortion™”
Moreover, CBCT-based DICOM images have been im-
ported into the software SimPlant O&O to perform a
computer-aided surgical simulation for orthognathic
surgery, which provides higher accuracy as the pro-
gram offers the repeated orientation setting and point
identification.

In this study, the distance from Co-Gn was used

to classify the patient to either the prognathic man-
dible or the retrognathic mandible. To support the
use of this measurement, the hypothesis stated that
distance of bone thickness around the mandibular
canal should be different between these groups. Un-
like the previous studies, this study did not use the
skeletal relations to classify types of mandibles."” The
relationship may not represent the true protruding
mandible because the skeletal class Il is diagnosed
from the relationship between maxilla and mandi-

ble such as orthognathic maxilla with the prognathic



GO'0> Uy 1591 N ASUIYA-ULBIY
G0'0> dy 159 | Juspuadapu)

(80°L‘80°5) 61°9

(88°L ‘ev'S) 6£°9

(8601 ‘92'8) 05°6

(6611 °80'8) 0L'6

(2821 ‘0v°01) 6911

(p1°C1 '85°8) 29°01

1¢°0 1.0 %200 G
/99'T+0¢°9 /8L'T%199 /16'TF1L°6 /69°CF61°01 /9T C+¢q1T /6£CF0G°0T
(1€°6°62°9) /18 (ce'60vL) €18 (Tv'6 6L9)81'8 (856 ‘1) v1'8 (€191 °9921)9vvT (8.1 ‘9¢°¢T) G6'ST

6¢°0 1.0 17°0 LW
/28 1%90°8 /92 T¥4¢'8 /26'1F8C'8 /8L T1F¢h8 /9GCF LvpT /90°¢F0b'GT
(99’8 '55°9) 6b'L (€26 089)29°L (8¢°6 20'L)86°L (166 20'L) 608 (€61 8L'GT) LG LT (9612 62°L1)26'61

yATA] 800 x100°0> 9N
/0ST+.GL /TLT+18°L /18 TF918 /CTCFGY8 /P6CFI9LT /DLCFeR6T
(099 91°0) 99°G (86'L‘1¢Q) TL9 (986 ‘0U°L) 268 (996 ‘v69) ¢v'8 (21°0Z9L°G1)9¢8T  (0Z'¢C ‘TT'61) Lb'1C

%%100°0> 910 %1000 ST
/S6CF LYY /CCCTF99°9 /26’1 F96'8 /80°CF 99’8 /2'eF0e8T /b6'G+90°¢CC
(8b°L°/81) 819 (6b°L '8¢°9) 2¢9 (6211 ‘v£8) 16'6 (eb'11°0v'8) L1°01 (60°¢T ‘06'6) L9'TT (02'11 ‘¢6'8) 11°01

8b°0 4740 %1070 10-Y
/26'TF9¢°9 /9L 1%299 /CCTF 186 /29 CF 1201 /6G°CFBSTT /PTCF6T0T
(bS'6°c1L)2e8 (196 '88°9)81'8 (19'6 ‘¢5°1) 0¢'8 (16'6 ‘G5°L) Gb'8 (€Z9T “IP'11) €8¢l (STLT9b2l) ¢SSt

99°0 680 A0 LWN-d
/68°TF1¢8 /09'TF1C'8 /28'1F499°8 /S6'TF19°8 /9T CF86°¢CT /60CF 1911
(158 ‘¢h'9)9¢’L (016 'G8'9)€9°L (126 °5¢°L) 0¢'8 (98'6 'G9°'2)GL'8 (CT'6T ‘DY'ST) L0LT (2612 8S°LT) €861

Ge0 1670 %100 IN-Y
/0L TF99°L /68 1F18°L /D6'1+1¢'8 /L8 T+95'8 /T6CF P LT /OVeF1¢61
(L69°01°¢) 98°G (61°L ‘9£'S) 029 (9901 ‘ev'l) Le'6 (62°6°169) 128 (€161 °¢8'GT)S18T  (96'€Z ‘06'L1) 60°CC

x«P0°0 %2100 x100°0> SN-Y
/L0CF 8D /PG TFIC9 /I0CF1v'6 /1€CF1T'8 /LTeFL6°LT /CGeFCTIC

(S1d ‘Szd) uelpaw/gs F ueaiy
anjea-d (8y =) (99 =) anjea-d (8y=U) (99 =) amen-d (8y =) (99 =) uoi}Isod
J1yreusollay dJ1yjeusold J1yjeusolay dJ1yjeusold Jlyjeusolay d1yjeusold
1elsje Jouayu| Jouadng

¥21="19Y81 =y ‘G a)uadiad = ) 4 ‘Gz 13usd1ad = Gzd ‘UoleIASD plepuels = JS
‘syuaiyed dlyjeuso.ial pue dlyreusold usamiag uonisod yoes ul (W) (G/d ‘GzZd) UBlpaWw pue ‘qs Fuespy  p aqel

RLABLE =] HS?@ =Y, WEURBILeNI = G/ d ‘6z WEURBILCNT = G2d K:rmgra:a%mﬁnm =Qs
:%@s?@nnr%n?@uﬁim?%?%5\@??%;@@pmmp,_aé:sj%nm@ﬁ @) :rmamm%a@_irmg%g%_mn_:n_m ¥ ?_\Smaw%pmm@#ggg b ABLELY



U1 35 atudl 2 n.a-5.0. 2564

mandible or retrognathic maxilla with the orthognathic
mandible. The distance of Co-Gn is reliable because
the study of morphology of the mandible showed no
difference between the left and right mandibles in
dentate group in Co-Gn value."”

The measurement from the superior surface
to the mandibular canal in this study revealed the dif-
ference in bone thickness in the prognathic mandible
and retrognathic mandible, similar to the previous
study of Tengku Shaeran et al™”, which found that the
distance from the superior part of the mandibular
canal to the alveolar crest at the distal of the second
molar in prognathic mandible group was different
from those of the nonprognathic mandible group. For
prognathic mandible group in this study, the average
distance of the right side and left side were 10.19 mm
and 10.50 mm respectively, whereas a mean value in
Tengku Shaeran et al’s study was 11.36 mm.

The tendency of the bone thickness from the
second molar to the second premolar in superior
direction of this study was higher in the anterior area
of mandible, similar to Leong et al’s study™®, which
revealed the distance of bone harvesting ramus graft
in the area of the second to first molar. However, Hsu
et al’s study"” about bone thickness of the first mo-
lar and the second premolar for implant placement
showed that bone thickness in the second premolar
area tended to reduce, which contrasted with the
results of this study. Since their study focused on
edentulous areas, the results might not be similar
to studies of the dentate area. The bone around the
mandibular canal at the second premolar was signifi-
cantly different between the prognathic mandible
and retrognathic mandible in this study. This difference
might be the result from the anatomy of mental nerve
and mental foramen. The opening of mental foramen

has various positions ranging from the first to second

1. fadvesn-uiindalawldea 161

premolar. According to Hasan’s study about the
Japanese’s opening of mental foramen, there were at
second premolar in the right side and first to second
premolar in the left side™ and for Yoon et al"?, the
anterior and inferior length of the anterior loop of the
inferior alveolar nerve related to the growth pattern,
and the length was longer in the prognathic than in a
retrognathic mandible.

The study of Promma et al®” reported that for
dried skulls, the recommended depth of bone is 6.5
mm for sagittal cutting at the lower second molar site
and 5.0 mm (buccal cortex) and 7.5 mm (lower first
molar) for vertical osteotomy, which correlated with
this study. As seen from the data, more bone is found
at the mesial surface of first and second mandibular
molars in a lateral direction. Vertical cutting at these
positions is recommended. The recommended depth
of lateral bone cut for prognathic mandible in the
first molar area was 5.5 mm and 6.0 mm in the second
molar area with the reference to lateral distance of
these two positions (first and second mandibular
molars), 7.81+1.84-7.81+1.71 and 8.21+1.60-8.35+1.35
mm, respectively. The recommended depth of lateral
bone cut for retrognathic mandible in the first molar
area was 5.5 mm and 5.0 mm in the second molar
area with the reference to the results found in this
study, lateral distance of these two positions (first and
second mandibular molars) were 7.46+1.70-7.57+1.50
and 8.06+1.89-8.37+1.89 mm, respectively. For infe-
rior bone, the recommended depth for prognathic and
retrognathic mandibles was 6.0 mm. In this study, two
positions for prognathic mandibles (first and second
mandibular molars) were 8.45+2.12-8.54+1.87 and
8.42+1.78-8.61+1.95 mm, respectively, whereas two
positions for retrognathic mandible (first and second
mandibular molars) were 8.16+1.81-8.31+1.94 and
8.28+1.93-8.55+1.83 mm, respectively. Bone cutting
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Fig. 5 Recommended depth for sagittal and vertical cut in prognathic mandible.
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Fig. 6 Recommended depth for sagittal and vertical cut in retrognathic mandible.

instruments with different depths for sagittal and
vertical cuts in BSSO procedure were recommended

as shown in Fig. 5 and 6, respectively.

Conclusion

This study presented that prognathic mandible

had difference in bone thickness around mandibular
canal compared to those of retrognathic mandible in
the following areas: 1) the alveolar part to the superior
of inner surface of mandibular canal from the mesial
of second premolar to distal of second molar except

in the mesial of second molar in both sides, 2) the in-
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ferior direction at the mesial of right second premolar
area and 3) the lateral direction of the mesial of sec-
ond premolar to lateral inner surface of mandibular
canal both sides. Because of this, the depth of cut

using different instruments can vary and is greatly in-
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Abstract
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nsAnes1vliadn Msiawevasinssanianszanuinssinsuy Baneslulada

Mucormycosis is a deep fungal infection caused by Mucorales order disseminated via soil
and air which can occur in both human and animal. Most of human infected cases take sporan-
giospore from inhalation or direct contact to their injured mucosa or skin. Mucormycosis has been
usually found in immunocompromised patients such as hematologic malignancies, bone marrow
transplantation and poor-controlled diabetic patients and often involves the craniofacial regions.

Thai female, 62 years old, with underlying diseases; diabetes mellitus type 2, asthma and
chronic kidney disease stage 2 had alveolar bone exposed at left side of maxilla after tooth
extraction. Surgical debridement and primary closure were done but the condition was not
improved so she was referred to Oral and Maxillofacial Surgery Clinic, to continue the treatment.
The incisional biopsy was performed with the result of mucormycosis infection. The destruction

of left maxillary sinus along with anterior part of left ethmoidal air cells was found from com-

puted tomography.

The treatments of this case were discussed in role of surgery, antifungal therapy with the

side effect during the treatment and the defect reconstruction thereafter.

Keywords: Deep fungal infection, maxillary sinus infection, mucormycosis
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Fig. 1 Preoperative extraoral views.
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Fig. 2 Preoperative intraoral views.
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Fig. 3 Preoperative panoramic film.
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Fig. 4 Preoperative cone-beam computed tomography.
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Fig. 5 Microscopic features with 40x expansion A: hematoxylin and eosin (H&E) stain and B: Gomori methenamine silver

(GMS) stain.
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Table 1 Preoperative laboratory investigation results.

b(l::orgpclcii t Result Reference value

Hemoglobin 11.5 12-14.3 g/dl
Hematocrit 353 36-47.7%
White blood count 10.40 4.60-10.00 1073/pl
Platelet 231 173-383 1073/pl
Mean corpuscular volume — 82.6 80-97.8 fl
Red cell distribution width ~ 14.1 11.9-14.8%
Neutrophil 46.5 43.7-70.9%
Lymphocyte 33.2 20.1-44.5%
Monocyte 6.6 3.4-9.8%
Eosinophil 12.9 0.7-9.2%
Basophil 0.8 0.0-2.6%

Blood chemistry Result Reference value
Blood urea nitrogen 11.0 5.8-19.1 mg/dl
Creatinine 1.00 0.5-1.5 mg/dl
Sodium 141 130-147 mEg/L
Potassium 3.8 3.4-4.7 mEg/L
Chloride 104 96-107 mEg/L
Bicarbonate 26.9 20.6-28.3 mEg/L
Hemoglobin A1C 7.8 4.6-7.0 %
Fasting blood sugar 191 70-110 me/dl

dl = decilitre, fl = femtolitre, pl = microlitre
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Fig. 6 Intraoperative views A: Weber-Ferguson approach, B: intraoral defect after left maxillectomy and C: speciments.
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Table 2 Renal function test after receiving amphotericin B.
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Fig. 7 Extraoral and intraoral views at 2 months postoperatively.

sudueghanniiegdesinusy THsu o dudiu wulsausz
mvesfheuagnismunulsa N1slasussdsnwsnli
gnfidamaronsazauLagnIgaaaevesnszgniviliAn
AMENTEQNANY LU e13nwlsAnszanNTU (antiresorptive
agent) vi3oe5nwuzSudiniden

nalnnisnelsa (pathogenesis) vosianeslulada

A4 1 a

Foindl 3 naln®® Taenalnusnidednfnangiduiuse
Ausiansiindinesiulada (host defense against mu-
cormycosis) iflasanluauunfidesnduiinlasiaaazgn
inlnedadonunvialuluiiiedes (mononuclear) way
Indnesiviandss (polymorphonuclear) lnanszuauns
sondindivluunuslas (oxidative metabolite) wazuanle-
vefinnufinaninudu (cationic peptides defensin) &
Hunsgurunisudnlunstesude dethefinnegi-

Y v 1

Aufuanas W TundudUasiumu viegUiegiisuni

q
' '

A1vzagLdentdiNn1snauiuveusas (phagocytosis
function) ¥a9iAtEan1) JWAIAULEEIRHBNTAAYD
Thaeslulada

nANEAN WA NARIINAMNAURUSTENIN19NSN

iusmaniunisiindiareslulada (iron uptake and
mucormycosis pathogenesis) ﬁwgmﬁmﬁuui'ﬁmﬁﬁ
anuddyfumasiydviavesdefianosluladalungs
fhemmuiiruszduimaldlii wu flaeiiane
Alawadladaainlsnumiu (diabetic ketoacidosis) 9¢
fanganudunssludongsiu lelnsaulessu () o
weeduiiunsuaesu (transferin) uasiinméndase (free
iron) ludensnndeiu Wesmhsmwandmanldely
mm%aﬁuimﬁm'mﬁ?’?u

nalnamiing Wodfnanufiseveadeniuiwad

WoyRmaeaidion lnaiesnvgnelmianisialeiiieds

=

lngnisynsunasaidien (angioinvasion) Jududnuae
ddnnasnshndeinneslulada shlviAndudongariy
(thrombosis) uazilawiens saassannsanszely
Havaoaidendu 4 3nld FuilmAnmsgnauvesiaido
merduuinuniig
Mnnalnvesmaialsaiinaniundragusie 3 4o il
fthelsauwmudarudssienisinidoianoslulada

Iaunnddasund 91nnsvhanuvedindenuniianas



U1 35 atudl 2 n.a-5.0. 2564

N & = o qud a X
wazannzidealunsadwilivesuiulaliae 91nns
NUMILITIUNTINNUI AUreAneiinnesiuladasouas
30-60 vesiauafisienuduivlelsauimuiiaiuas

sgavimalalimguieiiugUlslusenuatull lay

v
v o v v

sgAutmawInsuganInnaEisiuiuiinnignsegnidniiy
aemeis lfiuseTansldsusdsnundessnwilsa
LAY wamimaﬁmm;awm%%vnsmm%ummﬂnmﬂ
wuduloventendnvandildfunsindeianeslu-
Tada®*?

mﬁﬂ‘mmwamLﬁ‘ga“lué'ﬂasﬂimmmmmﬂﬁ%ﬂﬁ
muauszAUTmaliogluinasifivengauy v 80-180
un./na. Faimualngasnaulsauvuuiansgoling
(American Diabetes Association, ADA) U f./.2020%
sadensliendnudosiimunzay Fedulngasisy
9nn79ls#e1 amphotericin 8 lageniidideusldlunduriae
fidmsindensuusaiefndelunsuaden fsiinalnnis
oangudAeNsTuiy ergosterol Mdariuuad viliAng
fioriumad fnalviasaeluwadlnganizindelnuna-
Feudalnasenin Tnsvuinveseriilinimasaidond
Ao 2-4 nfuneluszeziign 4-12 dav nieuuslniu
az 1.5 un/nn./fu Tagogsunmdaziinisindongtaeiite
Josdunatnufesannislien amphotericin B 191 A3
91881 paracetamol 500 un.¥lASUUsENIUNTDLAN
vaamidend iletesiuenmsldvienundu 91ee1 chlor-
pheniramine YA 4 un.¥HATUYIENIU T0UUIA 10 LA
IIviaBARDAM §1MSUNILTANNTIASUBY amphoteri-
cin B azAom s inAanududuresdon (hematocrit) Ju
oz 1 adodeuiuiu uarshwssdumanududuves
Lﬁaﬂiﬁ’a@umm%ﬁmmmu Tnefasaduse o lU uen
mndlerafnameinunivesaunadidninsladvesdlnuma-
Fouwazuuniidon Teanusaudlalnelansdidninslad
AN NaDALEEAAMNTO TUUTENIUVNUINIABNRN T
Huse o ety wezanvunsndeuidfyvesen am-
photericin B Aensinamzlaviaduidsunduieannse
Hoatulalnelfansazanetnindevesdausuas 500 wua.
Maaenionsieunisliie) ongsunvdasiiansaninny

nMsiasuuasvesansin adnlnslad uagaA1nisvineu

1. fadvesn-uiindalawldea 171

yatlann 9 1-2 Ju Wnedmuhiagselulasiauluben
g9n31 45 un./na. vieA1ATieRAtlugendt 3.0 Un./aa.
wNTNmealien amphotericin B wagsnwiniazle
vn§uidsunduriew smnenmsiananldfituasiiansan
\Waswduen liposomal amphotericin B sendananadl
auanTRararelatuldd ausaduunturaduenie
slaAnan Ifwaslauazviliiinnnzunsndeutisenin
g1 amphotericin B usnannidsansaliusunaeide
U11NNI187 amphotericin B (3-5 un./nn./3u) wsien
liposomal amphotericin B #51A1A0ud19guaz1duen
wanUgyBenvanuviarnd Jssaadantds amphotericin B
Feoglutnomdnuisninou Wediaeliaunsonuse

AMzLnsNgauYsesanule

) uieaiuiinulugiae
198 namedidnAdieftiugendt 3.0 un/ma. Jeiansan
Wasuiinvesnuld liposomal amphotericin B
mesdrnmsiidndodeiiindeson wua
IMsvesnseanuInsIlnsul (gﬂﬁ 68) Faidloutsnuni
In1snsegnunsslnsuuiaslunidiunalsesusn
(Brown’s maxillary and midface defect classification)
nuiAnuinisvesitaeseifaeglungud 2 () Tukw
i (vertical plane) ADNEVEINITAANTLANYINTT INTUY
winildemequinuazayn uilidfadin uasdneglungs
A (d) Tuwuaszunu (horizontal plane) Aedin11u3nng
\Rurdanilswesnszgnainssinsuu™ msuisrmnsinisds
namlduszneumsiiansandinislasunisysaznssing
vundanmssndnegdls MnnsuTIINsAnnieunthil
anvasUladn anwinisvensegnuinsslnsuunaslumi
dunanswesuInguT 2 asﬁaauﬁamzmgﬂLﬁaLﬁlaéauLLaz
ﬂis@ﬂImsJa'ausumLﬁa@aﬁiaummmﬁwmmﬂﬁgaﬁaaﬂiiu
viaenldenisvanesensu (radial forearm free flap, RFFF)
wazLAUWBlshanmasaln (anterolateral thigh free flap,
ALT) dunisyssilaidesausiniunssgnannsatian
NNYadagnIsuviaaniiennszgnies (fibula free flap,
FFF) W%@ﬂix@ﬂﬁzIWﬂ (deep circumflexiliac artery, DCIA)
agnslafiany luﬁﬂaaiwﬁﬂmmﬂmmm’imié’asJLm'u
awwidaenssy Wewndadsng q wu Tsawmiues

Atrefinuaulalidanuslsnuareglugisnsuiunisaiu



172  Thai J. Oral Maxillofac. Surg.

v
v o

ANTLAUUIMNA MISENINNTINIATIT SIUTIEN1IEATRA

9
v

\Weveafihefiinsuensveuivngnatun feunsiiums
anliasardineentivun Msaunatutesuinlilay
é’ﬂiﬂigimzmm%miﬁwLﬁaL?J'aéaul,l,azmz@ﬂ?jﬂazmﬂ@ia
msfanunansine Tnedithenetaglésunsysuede
fludaeuuuunenalasely

a3

feesluladadunisindafnaiuisanuseslsaly

LANE1591984

1. Centersfor Disease Control and Prevention. Mucormycosis:
the basics. [cited 2017 Apr 16]. Available from: http://https.//
www.cdc.gov/fungal/diseases/mucormycosis/index.html

2. Neville BW, Damm DD, Allen CM, Chi AC. Mucormycosis. In:

Oral and maxillofacial pathology. 4th ed. Canada: Elsvier;
2016. p. 215-7.

3. Mantadakis E, Samonis G. Clinical presentation of zygo-
mycosis. Clin Microbiol Infect. 2009;15 Suppl 5:15-20.

4. Lanternier F, Lortholary O. Zygomycosis and diabetes
mellitus. Clin Microbiol Infect. 2009;15 Suppl 5:21-5.

5. 5. Boonsuk J. Mucormycosis. Thai J Tubercul Chest Dis
Crit Care. 2013;34:160-81.

6. Powers AC. Diabetes mellitus: complications in Harrisons
priciples of internal medicine. In: Harrison TR, editor. 19th
ed. McGraw-Hill; 2015. p. 2422-30.

7. Metzen D, Bbhm H, Zimmermann M, Reuther T, Kiibler AC,
Muller-Richter UD. Mucormycosis of the head and neck.
J Craniomaxillofac Surg. 2012;40:e321-7.

Vol. 35 No.2 Jul.-Dec. 2021

Foshnludnuuzunansuiluiilimeouaziinszgnmeins
fa simuiininssinsuusieresdidlnssermaninsslnsuu
Tugthefiinnzglduiuunwseailifisy inslasusd
Shyvsessnwilianseanngu waglisunstuduainnis
ATANINgaNe I udmUAsTenTes n13inuvii
Tnemssdatiilodoifnidenisonn NNTYIULANINTT
vosiumisinga msldFueiudeniuizay uay

muAtanzlsAmesTuUveUielin

8. Vijayabala GS, Annigeri RG, Sudarshan R. Mucormycosis in
a diabetic ketoacidosis patient. Asian Pac J Trop Biomed.
2013;3:830-3.

9. American Diabetes Association. Glycemic targets: stan-
dards of medical care in diabetes-2020. Diabetes Care.
2020;43(Suppl 1):566-76.

10. Papadoseogakis N, Parara E, Petsinis V, Vourlakou C. A
case of successfully treated rhinocerebral mucormycosis:
dental implications. Int J Dent. 2010;2010:1-4.

11. Luna B, Drew RH, Perfect JR. Overview of antifungal agents.
Otolaryngol Clin North Am. 2000;30:203-15.

12. Department of Pharmaceutical Sciences, Rajavithi Hos-
pital. Amphotericin B in high risk drug practice guidelines.
Rajavithi Hospital. Protexts.com: Bangkok; 2560. p. 13-7.

13. Shaw JR, Brown JS. Reconstruction of the new maxilla
and midface: introducing a new classification. Lancet
Oncol. 2010;11:1001-8.



1. Hadivesun-ufindalawioa U7 35 i 173-196, w.A.2564

UNANEYD

Abstract

msUszyuUsednd assdl 31 (1/2564)

"Orthognathic and implant surgery: multidisciplinary approach”

Fuil 5 n3ngIAY W.A.2564

seuueaulayl

UNANGDNAYIUIAVING

Oral Presentation (Research)

01

Fai599  The use of maxillary incisor position to determine
the appropriate sagittal position of maxilla for
orthognathic surgery in Thai adults

Ing Naruedol Rattanakornkul (Q’ﬁ%ﬁua)

Vorapat Trachoo
Janeta Chavanavesh
Department of Oral and Maxillofacial Surgery,
Faculty of Dentistry, Chulalongkorn University
unAnga
Objective: the aim of this study was to deter-
mine the ideal sagittal maxillary position in Thai adults
for orthognathic surgery.
Materials and methods: the study included
a males and females with completed orthodontic
treatment, normal profile, Skeletal class | and Angle’s
class I. Linear and angular parameters of lateral ceph-
alometry related to maxillary position including upper
incisor to Nasion perpendicular (Ul-Nperp) distance
were collected and compared between male and
female subjects and between the extraction and non-

extraction groups. The digital cephalometric analysis

was performed using Dolphin Imaging software.
Results: seventy-five patients with mean age
23.8+4.74 years met the inclusion criteria. The mean
of Ul-Nperp distance was 7.3 +4.6 mm for males and
8.4 +3.6 mm for females. No significant change was
observed in the value of the Ul-Nperp distance in
both the extraction and non-extraction groups.
Conclusion: Ul-Nperp distance could be a useful
tool determining goal of sagittal maxillary position when

performing Le Fort | osteotomies.

02

FaiFaq  Infection rate and risk factors of surgical site
infection following orthognathic surgery: a ret-
rospective study

lng  Wuttika Satitviboon (Fiiisua)

Worawan Kunotai
Department of Oral and Maxillofacial Surgery,
Chonburi Hospital
UnAnga
Objectives: to study infection rate following or-

thognathic surgery and to evaluate possible risk factors;
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sex, age, types, location and duration of operations
including types of antibiotic prophylaxis.

Materials & methods: retrospective study of
patients who experienced orthognathic surgery at
Chonburi Hospital during September 2014-September
2019 and completed follow-up examination. Collecting
the data from medical records, statistically analyzed
using SPSS version 23.0 and chi-square at 95% confi-
dence level.

Results: a total of 84 patients who met inclusion
criteria were included in the study (24 males, 60 fe-
males), age of 17-48 years (mean 28.0 + 6.4 years) with
mean length of stay at 4 days. The operation time were
153 mins for BSSO, 187 mins for BSSO with genioplasty,
261 mins for bimaxillary procedure and 295 mins for
bimaxillary procedure together with genioplasty. Surgi-
cal infection rate following orthognathic surgery were
6.0% (within 30 days after surgery) and 8.3% (within 90
days after surgery). There was no statistically significant
link between age, locations and duration of opera-
tions and types of antibiotic with infection (p > 0.05).
However, sex and operation types were statistically
significant associated with infection. (p =0.018 and
0.011 respectively)

Conclusion: this study showed 6.0-8.3% infec-
tion rate. Sex and operation types were only two risk
factors showing statistically significant relationship

with infection.

O3

Fai599  Does ultrasound-guided transversus abdominis
plane block reduce donor site pain after har-
vesting anterior iliac crest bone grafts?

lng Jakkrit Sowapark (E:d:ﬁ'uaua)

Thunshuda Sumphao-ngern
Department of Oral and Maxillofacial Surgery,
Faculty of Dentistry, Chulalongkorn University
UnAnga
Objective: this study was to investigate the effec-
tiveness of ultrasound-guided transversus abdominis
plane (TAP) block for reducing donor site pain after

harvesting anterior iliac crest (AIC) bone graft.

Materials & methods: patients scheduled for
unilateral alveolar cleft repair with AIC bone grafting,
regardless of age, were enrolled in this prospective, ran-
domized controlled trial study, divided into 2 groups:
group T (performing TAP block) and group C (without
TAP block). Postoperative pain at the alveolar cleft
and AlC site were assessed using a visual analog scale
(VAS) at the immediate postoperative time, 6, 12, and
24 hours after surgery. Morphine consumption during
operation, postoperatively in the first 24 hours and total
dosage until discharge and its side effects were also
observed. Patients’ satisfaction was assessed. MANOVA
was used to evaluate the effects of treatment on those
outcome variables. The p-value <0.05 was considered
statistically significant.

Results: eighteen patients, with a mean age of
14.4 +3.70 years, were enrolled in this study. Pain
scores at the AIC site in group T were significantly less
than in group C for all times with p-value <0.001,
<0.001, 0.002, and 0.004 consequently. Pain scores
at the AIC site at 24 hours had no statistically signifi-
cant difference after Bonferroni correction. There was
statistically significant greater patients’ satisfaction in pain
control at the AIC site in group T than in group C with
p-value <0.001. Group T revealed, statistically signifi-
cant, less morphine consumption than group C at
both the first 24 hours and postoperatively, totally
until discharge with p-value <0.001. No complication
of TAP block was reported in this study. There was a
statistically significant lower incidence of nausea in
group T than in group C with p-value 0.029.

Conclusion: the ultrasound-guided TAP block
is an effective postoperative pain controller and can
decrease postoperative morphine consumption at AlC

bone donor site.

o4

Faisag Comparison of the outcomes of mandibular
condylar fracture treatment between closed
reduction and open reduction

Ing Kanokporn Tungsakul (é’ﬁ%ﬁua)

Sittichai Tantipasawasin
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Department of Oral and Maxillofacial Surgery,
Chonburi Hospital
UnAnga

Objective: to compare the outcomes of man-
dibular condylar fracture treatment between closed
reduction and open reduction including function,
form and complication at Chonburi Hospital.

Materials & methods: by using retrospective
cross-sectional analytical method, data of patients
with a mandibular condylar fracture treated by closed
reduction and open reduction who came to Oral and
Maxillofacial Surgery Department, Chonburi Hospital
between January 2009 and August 2019. The outcomes
including function, form, complication were assessed
by using parameters such as maximum mouth opening,
lateral excursion, protrusive excursion, occlusion, fa-
cial symmetry, ramus height shortening, complication,
operation time, days of admission. The data was
statistically analyzed using SPSS version 26.0. Descrip-
tive statistic showed as mean and percentage and
compared mean using independent sample t-test (p
<0.05).

Results: one hundred and thirty-two patients
were included in the study, 97 males (73.5%) and 35
females (26.5%). The mean age of the subjects was
28.8 + 11.7 years. One hundred and one patients
were treated by closed reduction (76.5%). Thirty-five
patients were treated by open reduction (23.5%). No
statistical significant difference was noted for max-
imum mouth opening (p = 0.917), both groups had
better movement of lateral excursion and protrusive
excursion. Thirty-one patients (1009%) of open reduc-
tion had good occlusion. Both groups had better
facial symmetry. No statistical significant difference
was noted for ramus shortening height (p = 0.834)
while statistical significant differences of operation time
and days of admission were noted (p = 0.000).

Conclusion: treatments of mandibular condyle
fracture by closed reduction and open reduction pro-
duced acceptable same result in function, form and
complication. Closed reduction was likely to be a better

treatment plan to decrease operation time, duration

of admission and complication.

05

Faisae  Factors affecting the treatment decision of oral
and maxillofacial surgeons in Thailand

lng Lalita Kachayangyuen (Q’ﬁqtaua)
Thanasak Chengsuntisuk
Suwit Singsorn
Natthapong Thummapukdee
Department of Oral and Maxillofacial Surgery,
Khonkaen Hospital

UnAnga

Objective: to study factors affecting the treat-
ment decision of oral and maxillofacial (OMF) surgeons
in Thailand.

Materials & methods: cross-sectional survey was
performed using postal and online questionnaires to
OMF surgeons in Thailand. Descriptive statistics and
chi-square test were used to assess the relationship
between factors.

Results: there were 173 responders (response
rate = 46.6%). The relationship between patient
factors and treatment decision were statistically sig-
nificant (p <0.01) including; patient’s age (OR = 10.9),
socio-economic status (OR =5.1) and utilization for
health service of patients (OR = 8.5). The relationship
between OMF surgeon factors and treatment decision
were statistically significant (p <0.01) including; OMF
surgeons’ gender (OR = 15.6), OMF surgeons’ age (OR =
13.8), training experience (OR = 21.5), working expe-
rience (OR =10.9), working attitude (OR =7.1) and
quantity of work (OR = 12.7). The relationship between
working environment factors and treatment decision
were statistically significant (p <0.01) including; super-
visor support (OR = 11.8), perception and acceptance
of other medical personnel (OR = 6.7). The relationship
between benefit satisfaction factors and treatment
decision were statistically significant (p <0.01) including;
compensation and income (OR = 11.2), and research
(OR=9.5).

Conclusion: patient factors, OMF surgeon factors,

working environment and benefits satisfaction factors
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have affected the treatment decision of oral and max-

illofacial surgeons.

06

Fai599  Pain and salivary alpha amylase level following
mandibular third molar surgery between symp-
tomatic and asymptomatic patients

lng Wanvipa Surin ({tinisua)

Vuttinun Chatupos
Department of Oral and Maxillofacial Surgery,
Faculty of Dentistry, Chiang Mai University

UnAnga

Objective: to compare the level of pain and sali-
vary alpha amylase following mandibular third molar
surgery between symptomatic and asymptomatic pa-
tients.

Materials & methods: prospective cohort study
was collectively referred to as observational studies.
The samples composed of 32 patients undergo-
ing mandibular third molar surgery at Department
of Oral and Maxillofacial Surgery, Faculty of Dentistry,
Chiang Mai University from October 2019-May 2020.
The first group was asymptomatic and the second
was symptomatic patients. The visual analog scale
was used to assess the pain severity by google doc-
ument online in several time as follows: before
treatment, when anesthetic worn off, in the morning
and at night for one week. The type, dosage and time
were recorded when patients taking analgesics. Un-
stimulated saliva was collected from floor of mouth
to assess the level of salivary alpha amylase in four
time by before treatment, when anesthetic worn
off, one day and seven days after surgery. Statistical
analysis was performed by Mann-Whitney U test, the
Wilcoxon signed-rank and Spearman correlation at
95% confident level (p < 0.05).

Results: the statistical analysis revealed that
there was no significant difference in the postopera-
tive pain level between symptomatic and asymptom-
atic patients. However, the postoperative pain level
in both eroups statistically significant decreased when

comparing to pre-treatment (p <0.05) and pain return

to normal within 1 week after surgery. The level of
pain showed a positive correlation with salivary alpha
amylase activity in both group (p <0.05). Moreover,
there was no difference in amount of analgesic drugs
taken between the two groups and postoperative
complications were found but resolving in 2 weeks.
Conclusion: there was no difference of the
postoperative pain level between symptomatic and
asymptomatic groups therefore we suggest that acute
pain should be treated to remove infected teeth as
soon as safely possible. Early extraction of infected
teeth had faster recovery, relieved pain, eliminated
the source of infection and prevented severe com-
plication. Salivary alpha amylase is recommended as

a biomarker that can be used to assess pain severity.

or

Fai5ae  Incidence of complications related to orthog-
nathic surgery: a 10-year retrospective study
Ing Napat Damrongsirirat (ﬁjﬁ'naua)
Boosana Kaboosaya
Department of Oral and Maxillofacial Surgery,
Faculty of Dentistry, Chulalongkorn University
unAnga

Objective: orthognathic surgery has been broad-
ly used to correct dentofacial deformities in a large
number of patients around the world. However, com-
plications due to orthognathic surgery may occur and
be altered by numerous factors. This article aimed to
review complications and their possible risk factors
related to orthognathic surgery based upon a 10-year
period in the Oral and Maxillofacial Surgery Depart-
ment of the Faculty of Dentistry, Chulalongkorn Univer-
sity, Bangkok, Thailand.

Materials & methods: this study was a retro-
spective investigation of patients who had undergone
orthognathic surgery between 2009-2018. Independent
variables such as sex, age, preoperative conditions,
diagnosis, type of surgery, bleeding volume, operative
time, and hospitalization period were recorded. The

data regarding orthognathic surgery complications were

evaluated and statistically analyzed with a significance
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level of p <0.05.

Results: a total of 891 patients were includ-
ed in this study; female 543 (60.9%) and male 348
(39.1%). Neurosensory disturbance was found as an
immediate postoperative sequela in 93.5%. The four
most frequent complications included relapse (6.4%),
postoperative temporomandibular disorder (5.7%),
unfavorable osteotomy (5.5%), and infection (4.9%).
Among various factors: bleeding volume and opera-
tive time were significantly related to the complications
(p <0.05).

Conclusion: despite the numerous reported
complications, the incidence seems to be low and no
fatal complication was recorded. It can be suggested
that orthognathic surgery is safe. However, the patients
should be informed of the frequent complications re-
lated to orthognathic surgery before they go through

the procedure.
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21509 The effectiveness of one point fixation for the
treatment of zygomaticomaxillary complex
fracture

lng Kittiporn Phatisang (Q’ﬁnaua)

Jariya Pornsumalee
Department of Oral and Maxillofacial Surgery,
Chonburi Hospital
unAnga
Objective: to study the effectiveness of one
point fixation for treatment zygomaticomaxillary com-
plex fracture at Oral and Maxillofacial Department,

Chonburi Hospital, 5 years retrospective study.

Materials & methods: retrospective study of
patients who was diagnosed as zygomaticomaxillary
complex fracture at Oral and Maxillofacial Depart-

ment, Chonburi Hospital during June 2015-June 2020

was conducted. The patients who met the criteria

were treated with open reduction and internal fixation
with miniplate (one point fixation), follow-up examina-
tion at least 1 visit within 1 year and no indication to
fixation more than 1 point. The position of zygomati-

comaxillary complex was studied by measurement of

superoinferior distance from Waters’view and antero-
posterior, transverse of face from submentovertex
view. Statistic analysis was done using SPSS paired
t-test at 95% confidence level.

Results: total 99 patients who met the inclusion
criteria were included in this study, 73 males (73.7%),
and 26 females (26.3%). The mean age of subjects was
32.6 +12.54 years old. Fracture of left zygomaticomaxil-
lary complex was found in 52 patients (52.5%) and
right side was found in 47 patients (47.5%). Comparing
position of zygoma in Waters’ view, the mean difference
of superoinferior distance between fracture and non
fracture site preoperative was 4.24 +2.37 mm and
postoperative was 0.71 £ 0.61 mm. The differences
of superoinferior position between fracture and non
fracture site postoperative were statistically insigni-
ficant (p > 0.05). In submentovertex film, the mean dif-
ference of anteroposterior direction between fracture
and non fracture site preoperative was 4.60 = 3.10
mm and postoperative was 0.90 + 1.10 mm. The dif-
ferences of anteroposterior position between fracture
and non fracture site postoperative were statistically
insignificant (p > 0.05). In addition, measurement of
angle of zygomatic arch both side in postoperative
submentovertex film revealed no statistical difference.
There was no difference of postoperative zygomatic
position comparing with non fracture site.

Conclusion: this study showed that treatment of
simple fracture of zygomaticomaxillary complex with
one point fixation is effective to restore position of
zygoma to pre-traumatic site in superoinferior, antero-

posterior and transverse direction.

09

Faisag Comparison of the outcome between different
cystic decompression methods and marsu-
pialization in odontogenic cyst and cyst-like
tumor

lng Kannika Rungsaeng (Q’ﬁuaua)

Paksinee Kamolratanakul
Department of Oral and Maxillofacial Surgery,
Faculty of Dentistry, Chulalongkorn University
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Objective: to compare the percentage of reduc-
tion and percentage of increased density of marsu-
pialization and decompression methods using different
devices: tube drain, acrylic stent, silicone stent.

Materials & methods: patients underwent decom-
pression or marsupialization of mandibular odontogenic
cyst, data collected from 2009 to 2019, regarding age,
location of lesion and diagnosis were enrolled in this
retrospective study. The subjects were divided into
4 groups: marsupialization method and decompres-
sion with tube drain, acrylic stent, silicone stent were
assessed for density and area of odontogenic cyst
using Image J program at the time of preoperative and
postoperative, 3 months. Patients’ satisfaction was
assessed. Mean + SD was used to evaluate the effects
of treatment on those outcome variables.

Results: fifty-two patients, with a mean age of
35.9 years, were included. The numbers of patients in
group 1 (marsupialization), group 2 (decompression
with tube drain), group 3 (decompression with acrylic
stent) and group 4 (decompression with silicone stent)
were 16, 19, 13 and 4 respectively. According to descriptive
analysis, it found that at 3 months postoperative, rate of
reduction size in group 1, 2, 3 and 4 were 0.283 £0.43,
0.012+0.23,0.247 +0.25and 0.187 + 0.10 respectively.

Conclusion: marsupialization method could
reduce size of odontogenic cyst or cyst like tumor
better than decompression method with acrylic stent,
decompression with silicone stent and decompression

with tube drain respectively.

010

Foisas  The perception of clinicians, orthognathic surgery
patients and laypeople to lower facial asym-
metry: pilot study

lng Nongpanga Jitpreeda (é’ﬁuaua)

Yuthakran Aschaitrakool

Department of Oral and Maxillofacial Surgery,

Faculty of Dentistry, Chiang Mai University
UnAnea

Objectives: to compare the visual perception

of lower facial asymmetry among dentists, orthog-
nathic surgery patients and laypeople, to determine
the discriminative threshold of lower facial asymmetry
perception and to investigate for surgical requirement
to correct the facial asymmetry in various levels.

Materials & methods: three groups of partici-
pants including 10 dentists, 10 orthognathic surgery
patients and 10 laypeople observed and assessed 60
portrait photographs in frontal view. Each photograph
was shown randomly for 15 seconds, then the partic-
ipants answered the given questions and scored the
severity of facial asymmetry on 10 mm-VAS.

Results: the range of lower facial asymmetry per-
ceived by 3 groups of observers (clinicians, orthognathic
surgery patients and laypeople) as little or no facial
asymmetry was chin deviation up to 4 mm.

The clinicians and laypeople classified the
chin deviation ranged from 4 mm to 6 mm as moderate
asymmetry and the chin deviation more than 6 mm
as severe asymmetry. While the orthognathic surgery
patients could perceive the moderate asymmetry
ranged from 4 mm to 4.5 mm of chin deviation and
perceived the severe asymmetry as chin deviated
more than 4.5 mm. The threshold of lower facial
asymmetry at which surgical correction was considered
appropriate by each observer groups; clinicians con-
sidered the chin deviation more than 6 mm required
correction. While the orthognathic surgery patients
considered more than 4.5 mm and laypeople con-
sidered greater than 10 mm of chin deviation that
surgical correction was required.

Conclusion: the range of lower facial asymmetry
perceived by 3 groups of observers (clinicians, orthog-
nathic surgery patients and laypeople) as little or no
facial asymmetry was chin deviation less than 4 mm.
The clinicians considered that the lower facial asym-
metry more than 6 mm required correction. While the
orthognathic surgery patients considered more than
4.5 mm and laypeople considered greater than 10 mm
of chin deviation that required surgical correction. The

orthognathic surgery patients were most sensitive to

lower facial asymmetry.
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Faifae  Mandible-first sequencing in bimaxillary orthog-

nathic surgery
lng Arisa Krueachaipinit (ﬁﬁmaua)

Yutthasak Kriangcherdsak

Department of Oral and Maxillofacial Surgery,

Faculty of Dentistry, Mahidol University
unAnga

Dentofacial deformities (DFDs) are defined as
conditions when the facial appearance is affected as
a result of facial skeleton abnormality and malocclusion.
The Le Fort | osteotomy and bilateral sagittal split ramus
osteotomy are widely used in bimaxillary orthognathic
surgery. Even though in most conditions of DFDs, it is
proper to be done by starting with reposition of the
maxilla first, mandible-first surgery is instead recom-
mended as a better procedure in some conditions.
The mandible-first sequence was first mentioned

in 1978 by Lindorf and Steinhauser with belief that using
maxilla as a reference is more accurate. In addition,
in 2011, Perez and Elis had published the numbers of
cases as proper to be performed with the mandible-first.
These cases are such as downgrafting the posterior
maxilla, when unsure if the interocclusal registration is
correct, when intraoperative MMF in the interim position
shows sign of difficulties, when fixation of the maxilla
may not be rigid, and when performing concomitant
temporomandibular joint surgery. Likewise, we have
chosen some cases with shared conditions suggested
to perform the mandible-first surgery. We have also
found that there are additional conditions that may
proper to be done using this technique. For instance,
cases with severe maxillofacial asymmetry in which
give a satisfying outcome. Furthermore, we have found
that performing this technique could help reveal
the approximate final outline of the facial skeletal
immediately after the surgeon did the fixation as the
mandible might be the representative of the facial

framework.

While maxilla-first is a more conventional way
to perform these surgeries. However, it is undeniable
that mandible-first has become one of the significant
alternative choices for the surgeon in recent days and
the decision in which technique to be used should be

made in proper cases with surgeon preferences.
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Faisaa Septic arthritis of the temporomandibular joint:
two case reports
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Faisag Management of large mandibular defect in the
dentate mandible using the alveolar distraction
osteogenesis and dental implants: a case report

lng Prangtip Worakhajit (N:'ﬁ'naua)

Somchart Raochareonporn
Department of Oral and Maxillofacial Surgery,
Faculty of Dentistry, Mahidol University
UnAnga
Unicystic ameloblastoma with mural subtype
has the fibrous wall of the cyst which is infiltrated by
typical follicular or plexiform ameloblastoma. The
extent and depth of the ameloblastic infiltration has
to be concerned since in many situations, resection
is recommended. In the case of resection, the large
defect with impaired both function and esthetics is
problematic, especially in the anterior region of both
arches. The loss of bone in the dentate area could be
anissue, principally when dental implants are planned.
In general, the treatment for vertical defects of
the edentulous ridge is bone grafting. This method
has the disadvantages of undergoing resorption and
contraction of adjacent soft tissues. Besides, there is

a higher risk of surgical site infection in comparison to

alveolar distraction osteogenesis (ADO).

ADO provides high-quality newly formed bone

with improved bone dimensions.

As in this case report, a 23-year-old Thai female
patient was diagnosed as unicystic ameloblastoma
with mural subtype. Patient had undergone marginal
mandibulectomy with nerve lateralization and im-
mediate reconstruction using monocortex iliac crest
bone graft. After bone healing phase, the following
challenging issue was the loss of height and width of
the postoperative alveolar bone, the latter selected
reconstruction method was the ADO. After the distrac-
tion, the alveolar bone dimension had followed the
plan, but the lack of the amount of keratinized tissue
occurred. Therefore, vestibuloplasty accompanied
with keratinized mucosal graft harvested from the
palate was done. Then, the 31 to 45 implant-supported
bridge was planned and inserted into the edentulous
area properly. After 8 years of follow-up for recurrence
and 5 years of follow-up for dental implantation, pa-
tient overall conditions were favorable.

To summarize, the step of treatment for amelo-
blastoma is crucial for both doctors and patients.

In case of severe bone deficiency after removal
of the entire lesion and aim to gain sufficient bone for
prosthesis, especially dental implants, ADO is one of
the successful methods which also requires patients’
good attitude and cooperation in order to provide
advantages of ADO that are mainly the amount of
quality and stability in gained bone and achieve the

satisfied dental implant treatment outcomes.

4

Faish Primary implant placement in fibula free flap
reconstruction in oral squamous cell carcinoma
patient: the first case of our country

lng Pitchapa Phudphong (Q’ﬁmua)

Kanin Arunakul
Department of Oral and Maxillofacial Surgery,
Faculty of Dentistry, Mahidol University
UnAnga
Oral cancer patients can benefit from dental im-
plant placement. Timing of dental implant placement
in oral cancer patients is a subject of continuing debate.

Traditionally, implants are placed after completing
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oncologic treatment as secondary implant placement.
Implant placement during ablative surgery, primary
implant placement, in oral cancer patients seems
beneficial in terms of early start of oral rehabilitation
and limiting additional surgical interventions. Compari-
son between both groups showed a tendency for a
higher 5-year implant survival rate in primary implant
placement.

As in this presented case, a 57-year-old female
patient who has been referred to Mahidol University,
Faculty of Dentistry, Oral and Maxillofacial Surgery Clinic
had a complaint of a nonhealing and progressively
enlarging lesion on gingiva of anterior mandible. Patient
had a history of taking tobacco for more than 10 years.
Under local anesthesia incisional biopsy was per-
formed and histopathological examination revealed
squamous cell carcinoma, well-differentiated as definite
diagnosis. According to staging of cancer in this patient,
T4aNOMO, the patient was planned to surgery with wide
excision, partial mandibulectomy, reconstruction with
fibula free flap and reconstruction plate, right neck
dissection level I-IV and left neck dissection level Il
implant placement during ablative surgery, tracheos-
tomy and postoperative radiotherapy.

The benefit of primary implant placement is to
offer better osseointegration and decrease treatment
time. It is accompanied by earlier prosthetic rehabilita-
tion after tumor surgery. Therefore, patient can improve
quality of life earlier. Moreover, better survival rate of

dental implants is achieved.

()

Faifae  Methimazole-induced agranulocytosis and
generalized extensive severe gingival ulceration
and necrosis: a case report

lng Sirada Thaiseeharaj (§iaua)

Jariya Pornsumalee
Department of Oral and Maxillofacial Surgery,
Chonburi Hospital
unAnea
One of the oral manifestations of agranulocyto-

sis which is the severe form of neutropenia is severe

gingival ulceration and necrosis in generalized area. A
number of medications have been recorded to induce
oral complications associated with acquired neutrope-
nia. Antithyroid drug is one of the medications which
result in neutropenia. Oral surgeon or general dentist
may be confronted with the patient who has severe
oral pain concomitant with fever and sore throat as
chief complaints. It is crucial to early recognize the fatal
condition and know how to manage properly.

A 59-year-old Thai male had been diagnosed with
hyperthyroidism and was treated with propylthiouracil
for 8 years. After changing medication to methimazole
for approximately 2 months, he had extensive, severe
painful gingival ulceration and necrosis at interdental
papilla and attached eingiva, sore throat, fever, diarrhea
and vomiting for 3 days prior to visiting the emergency
department. After the investigation, complete blood
count showed markedly decreased white blood cells
with undifferentiated type and decreased platelets
and according to his medical history indicated that
he was prescribed methimazole for hyperthyroid dis-
ease treatment. Methimazole was discontinued and
replaced with eltroxin to control thyroid hormone level
instead, including intravenous board spectrum antibio-
tics injections were initiated to treat the infection and
oral hygiene was controlled with daily mouthwash. His
systemic condition was improved consecutively within
2 weeks, blood data had revealed the normal range of
white blood cells and platelets and the oral symptoms
began to diminish.

The early detection of systemic conditions that
result from drug-induced neutropenia which can lead
to mortality is very important because the main role
of the neutrophil is to protect the host against by
microorganisms. When the level of circulating neu-
trophils is significantly decreased, a severe systemic
infection can develop easily within a short period.
Discontinuation of the offending medication and prop-
er intervention should be provided immediately for
prevent serious complications and be the first step to
recover normal physical state. As dental practitioners,

the careful history taking and thorough examination of
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oral manifestation as gingival ulcerations and necrosis
in combination with other systemic symptoms are the
substantial signs which need to be aware. Furthermore,
perceiving the characteristic of oral lesions which result
from acquired neutropenia owning to the side effects

of the drugs is also significant to dentists.
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Faidaq  Utilization of 3D virtual surgical planning (3D-VSP)
in cleft-orthognathic surgery: a case report
Ing Sirada Chaisiri (§fua)
Kiatanant Boonsiriseth
Department of Oral and Maxillofacial Surgery,
Faculty of Dentistry, Mahidol University
unAnga

Three-dimensional virtual surgical planning
(3D-VSP) has gained increasing popularity in orthog-
nathic surgery (OGS). Attention to the complex mor-
phology of the maxilla and scarred tissue is necessary
when planning OGS in cleft lip/palate (CLP) patients.
3D-VSP offers a more thorough evaluation of pre- and
postoperative conditions than two-dimensional (2D)
planning. Inadequate details of critical factors such as
malocclusion, bony deficiencies, and facial asymmetry
in conventional 2D planning may result in inadequate
yaw correction, bony collision in ramus area, post-
operative midline deviation, and facial asymmetry.
These problems can be foreseen and corrected in
3D-VSP. Soft tissues including the airway and overall
facial appearance can be assessed and predicted in
3D. Complex treatment options such as modified Le
Fort osteotomies, segmentalization of maxilla, bone
grafting, or augmentation can be accurately planned.
3D-VSP undeniably plays a great role in planning com-
plex OGS in patients with CLP.

Benefits of 3D-VSP was demonstrated in this case-
presentation of a 31-year-old woman with isolated
cleft palate presenting with marked facial asymmetry
with lower face deviation to the left side, unesthetic

smile with canting of occlusal plane, prominent upper
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and lower lip with retruded chin. She underwent pal-
atoplasty and velopharyngeal insufficiency correction
with posterior pharyngeal flap in her childhood. She also
had mild obstructive sleep apnea (OSA), hypernasality,
residual oronasal fistula. With these complex clinical
factors and anatomical variations to consider, 3D-VSP
greatly aided in choosing the definitive surgical plan. In
this case, Le Fort | osteotomy and bilateral sagittal split
ramus osteotomy (BSSRO) were performed to correct
skeletal discrepancies and asymmetry. Bone graft was
planned after 3D-VSP revealed a large gap at the left
maxilla after correction. Limitation of oropharyngeal
airway volume was also addressed. Simultaneous
soft tissue prediction was very helpful when deciding
whether or not maxillary advancement and/or genio-
plasty will improve the overall facial profile. Comparison
among treatment options was simplified. Combining
with computer-aided design/computer-aided manu-
facturing (CAD/CAM) fabricated splint, 3D-VSP offered
accuracy and feasibility to transfer the definitive sur-

gical plan to the surgery room.
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Faishq Perioperative stroke: extremely rare complica-
tion following orthognathic surgery
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Fai3ae Epidermoid cyst of the floor of mouth: a case
report
lng Chalalai Jaiton (fftinisiua)
Warit Powcharoen
Department of Oral and Maxillofacial Surgery,
Faculty of Dentistry, Chiang Mai University
UnAnga

Epidermoid cysts are derived from ectodermal
tissue. These cysts can occur throughout the body and
are most common in the ovary and testicle. Only 1.6%
of epidermoid cysts occur in the oral cavity. Intraoral
epidermoid cysts are most commonly observed in the
floor of mouth and are seldom found in the lips or buc-
cal mucosa. Surgical removal is a common treatment
for epidermoid cysts. Cysts recur in less than 3% of
cases. Complete removal of the cyst wall is essential
to avoid recurrence.

A 28-year-old female was presented with a
painless soft tissue swelling at the floor of mouth and
submandibular area. The preoperative assessment
was made using ultrasonography and computed to-

mography with contrast suspected to ranula cyst in
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the left sublingual space. Under general anesthesia
and with nasotracheal intubation, the patient under-
went extra-orally surgical removal of the mass. The
postoperative period was uneventful. The lesion was
histopathologically diagnosed as an epidermoid cyst.
The differential diagnosis of the epidermoid cyst
in the floor of mouth has become difficult using only
clinical findings or plain imaging modalities. For this
reason, it is necessary to use ultrasonography, com-
puted tomography, or magnetic resonance imaging for
developing differential diagnosis. Surgical excision of
epidermoid cyst is a treatment of choice and prognosis

is good.

C10

#al?im Lipoma in pterygomandibular space: a case

report
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Fai3aq Stage approach for alternative treatment in
mural unicystic ameloblastoma in young pa-
tient: a case report

Ine Chanutda Rattanakornphan (N:'ﬁ'naua)
Kiatanant Boonsiriseth
Department of Oral and Maxillofacial Surgery,
Faculty of Dentistry, Mahidol University

UnAnga

Ameloblastoma is second most common odon-
togenic tumor. Most recently, WHO 2017 classified it
into 4 types and unicystic ameloblastoma is about
5-22% of all ameloblastoma. Mural subtype is the
most aggressive type of unicystic ameloblastoma
with high recurrence rate. Accordingly, the preferred
treatment is resection to lessen recurrence. But con-
servative treatment such as marsupialization along
with enucleation may be selected in young patient
to prevent growth retardation and esthetic outcomes.
After resection, bony defect can be reconstructed by
many methods such as iliac crest bone graft for short
or small defect or vascularized fibula free flap for long
or composited defect. Therefore, treatment option
should be planned individually and sometimes ideal
plan may be not the best choice.

As in this case, 19-year-old Thai male came with
feeling pain and swelling at left mandible. Pathological
report revealed that lesion was compatible with mural
unicystic ameloblastoma and radiographic examina-
tion showed multilocular radiolucency extending
from teeth 42 to 37. Patient had gotten marsupializa-

tion for 10 and half months before surgery. Lesion
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showed good response to initial treatment so it was
extremely decreased in size. Patient underwent seg-
mental mandibulectomy and reconstruction with
corticocancellous block graft from iliac crest and re-
construction plate.

Mandibular defect can be reconstructed with
various methods from reconstruction plate, free bone
graft to vascularized bone flap depending on defect
size, remaining soft tissue coverage and patient’s status.
Marsupialization is the method that aims to decrease
size of cystic-like lesion. Our patient responded well
to this treatment. Lesion extremely decreased in size
and had bone formation so the extent of osteotomy
was smaller than the original size as a result of ade-
quate soft tissue for primary closure. Therefore in this
case, iliac crest bone graft was sufficient for reconstruc-
tion. Itis easy to harvest with low donor site morbidity,
less operation time and less complication compared
to vascularized bone graft. However, common complica-
tions are hypoesthesia and gait disturbance, if occurs,
it may disturb daily life. Although, our patient had good
outcomes and no limit in daily activities with good

quality of life.
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#al?im Use of computer-aided design and computer-
aided manufacturing in fibula free-flap for man-
dibular reconstruction: a case report

lng Sudeep Pawa (Q"ﬁ’uﬁua)

Nattapong Sirintawat

Department of Oral and Maxillofacial Surgery,

Faculty of Dentistry, Mahidol University
UnAnga

Reconstruction of mandibular defects is and

has been a challenging problem that has been revo-
lutionized by vascularized free flaps. Most commonly
used among these is the free transfer of a vascularized

fibula which was first described by Hidalgo in 1988.

However, due to the anatomy of the fibula, traditional

techniques or better known as the “free-hand tech-

nique” may lack precision in achieving the correct
mandibular contours and positioning of the bone to
allow for proper bone contact, condylar position and
symmetry of the lower face. Due to recent advances
in computer-aided design and computer-aided manu-
facturing (CAD/CAM) software have allowed surgeons
to perform more accurate mandibular resections and
reconstructions. This precise technique allows the
surgical team to perform a mandibular resection, fibu-
la osteotomy and inlet of the fibula flap using virtual
surgery prior to the surgery to create rapid prototyping

models, cutting guides and a reconstruction plate that

is specifically created for the patient.

We presented a case of desmoplastic amelo-
blastoma in a female with painless facial swelling
in the anterior region of the mandible. Intraorally, a
clinical finding of labial gingival swelling at areas 41-43
and 44-46 with bony hard consistency, without sign of
perforation and with normal gingival coverage. Partial
mandibulectomy was performed and mandibular
reconstruction with fibula free flap using preoperative
virtual planning through CAD/CAM and prefabricated
cutting guided with the use of an individualized recon-
struction plate fabricated to mimic the natural contour
of the patient’s native mandible.

When performing mandibular reconstructions,
the achievement of both functional and esthetic goals
is what qualifies as a successful reconstruction. In the
past, traditional “free hand techniques” has shown
to be time-consuming and an imprecise process. With
virtual planning, the shape of the reconstruction plate
and osteotomy of the fibula graft can be prefabri-
cated to provide optimal bone-plate relationships
for seamless bony approximation to provide ideal
maxillo-mandibular relationships to achieve a perfect
occlusal relationship for future dental rehabilitation
through dentures or dental implants. The use of virtual
surgical planning and modeling attempts to address
this deficiency. Various studies have shown that by
combining virtual surgical planning with highly precise
stereolithographic manufacturing techniques in-
creased accuracy and decreased length of procedure,

resulting in both a functional and esthetic outcome.
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Fai3aq Applications of the buccal fat pad for recon-
struction of the partial maxillectomy defect
from pleomorphic adenoma of palate: a case
report

Ing Nichakun Tangthaweesuk (éﬁnaua)

Yutthasak Kriangcherdsak
Department of Oral and Maxillofacial Surgery,
Faculty of Dentistry, Mahidol University
unAnea
Pleomorphic adenoma is the most common form

of salivary gland tumors, which predominantly occur

in the superficial lobe of the parotid gland. It can occur
in minor salivary gland, which be located in hard pal-
ate and soft palate glands of saliva, upper lip, cheek,
tongue, and floor of the mouth. Patients are typically
middle-aged and the incidence is slightly higher found
in females than males (2:1). Slowly progressing asymp-
tomatic swelling is the usual presentation of the tumor,
except for the tendency to grow to reach significant
dimensions which are consequently compressed on
the surrounding structure. This may be the reason
why pleomorphic adenomas are generally discovered
during routine physical examination, when an asymp-
tomatic lesion became worse without signal or notice
being discovered from patients.

The upcoming presented case was 32-year-old,
Thai female who was undertaking with slow growing
mass, painless swelling on the left palatal area five
years ago contribution. A well-defined swelling sub-
mucosal mass sized 3 x 4 cm in diameter was detected
on the left side of palate. Furthermore, the swelling had
an anteroposterior extent from hard palate of tooth
25 area to soft palate and cross midline to right side
of palate. It was firm in consistency, non-tender on
palpation and normal mucosal coverage. This men-
tioned swelling was sessile mass and fixed to the un-
derlying structures. Panoramic radiographic examination
did not reveal any abnormality but CT of head and neck
with contrast displayed a heterogeneously enhancing
soft tissue mass in the left side hard palate, extending
to inferior part of left nasal cavity with adjacent bony
erosion and expansion. Patient underwent partial
maxillectomy and reconstruction with buccal fat pad
advancement flap under general anesthesia.

Numerous treatment procedures can be executed
for removal of periosteum and bone curettage, if oc-
curs, in order to avoid recurrence such as enucleation,
extracapsular/wide local excision or maxillectomy.
Reconstruction of the palatal defect following excision
of the lesion is incertitude. Many treatment options
are available ranging from regional soft tissue, bone
containing flaps, free flaps with either soft tissue

alone or with bone, combinations of soft tissue flaps




188 Thai J. Oral Maxillofac. Surg.

Vol. 35 No.2 Jul.-Dec. 2021

and alloplastic implants. Buccal fat pad advancement
flap is one of the simple and reliable reconstructive
choices which create many advantages. The surgical
procedure is easy to perform, has rich vascularity and
has a high success rate. However, there is still be perfo-
ration and shrinkage, that could be encountered while
harvesting the buccal fat pad. Despite the fact that a
large amount of the buccal fat pad for reconstruction
purpose, the cheek may be depressed and mouth open-
ing was limited as well. Our patient still showed good

result of maxillary form and function though.
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Fai3ae  Orofacial gnathostomiasis mimicking odonto-
genic infection
lng Suchawadee Boonyawanit (éﬁuaua)
Suwit Singsorn
Oral and Maxillofacial Division,
Khon Kaen Regional Hospital
unAnga

Gnathostomiasis is a parasitic infection caused by
the third stage larvae of the helminths Gnathostoma
spp. Human gnathostomiasis has been caused primar-
ily by Gnathostoma spinigerum, a zoonotic nematode
found in Southeast Asia and Latin America. Human
are accidental hosts and become infected by eating
raw or inadequately cooked second intermediate hosts
such as fresh water fish, frogs, and chickens.

The clinical signs and symptoms may vary non-
specifically from malaise, fever, or diarrhea to typical
migratory swelling which cause pruritic, painful, and
erythematous patterns. A serious risk of central nervous
system or ocular invasion may be considered if the
cutaneous migratory lesions are on the face. The larva
may be visualized in the eyes, which leads to symp-
toms of iritis, intraocular hemorrhage, and retinal
detachment. The central nervous system involvement
is the most fatal manifestation. The mortality rate could
be up to 25% in case of direct brain stem invasion.
The triad of eosinophilia, migratory lesion, and obvious
exposure risk including residence in or travel to en-

demic area and consumption of food containing the

parasite are highly suggestive clues.

This was a case report of Thai 28-year-old male
presenting with right buccal swelling for 3 days. The
patient complained intermittent pain at right lower
third molar with mild discomfort sensation. Following
tooth extraction and empirical intravenous antibiotic,
however, the patient’s eye condition worsened with
swollen right eyelid and exophthalmos. The case was
reviewed once more and the complete blood count
of 23% eosinophilia suggesting parasitic infection. An
infectious disease with ophthalmology consultation
was made. After being treated with albendazole for
3 weeks, the complete blood count showed the nor-
mal number of eosinophils and the symptoms were
completely resolved. The orofacial manifestations
of gnathostomiasis are rare. However, the worsened
symptoms together with positive exposure risks
should alert clinicians to consider gnathostomiasis
in their differential diagnosis. Once the infection oc-
curred, a complete evaluation should be performed

and preventive measures should be highlighted.
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Faisoq  Treatment of panfacial fracture by stage ap-
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Fai¥aq  Functional-driven orthognathic surgery on a
patient with Moebius syndrome: a case report
lng Tanutchaporn Thongngam (;jﬁuaua)
Kiatanant Boonsiriseth
Department of Oral and Maxillofacial Surgery,
Faculty of Dentistry, Mahidol University
UnAnga

Moebius syndrome is an extremely rare congenital
disorder defined as the congenital bilateral palsy of
facial nerve. Other cranial nerves commonly affected
in this syndrome are abducent, hypoglossal and oc-
ulomotor. Patients are often presented with facial
weakness combined with abnormal ocular abduction
resulting in the characteristic mask-like appearance.
Other signs and symptoms of Moebius syndrome
depends on the cranial nerves involved, for example,
there are reports of sleeping disorders and narcolepsy
correlating with Moebius syndrome when hypoglossal
nerve is involved. The etiology of the condition remains
unclear.

A 20-year-old Thai male with history of Moebius
syndrome was referred by his orthodontist for evalua-
tion of surgical correction for his malocclusion. He had
complaints of snoring and had difficulty in chewing.
Clinical examination revealed that he had incompe-
tent lips, an incisal show of 4 mm at rest with an in-
ability to smile, maxillary canting and a large overjet.
Polysomnography results showed that he had mild
to moderate obstructive sleep apnea (OSA). In com-
bination with the polysomnography results, he was
diagnosed with skeletal class Il deformity and OSA.
Orthognathic surgery was planned after thorough dis-
cussion and planning with the orthodontist.

The patient underwent orthognathic surgery
under general anesthesia. Bilateral sagittal split ramus
osteotomy was performed to advance the mandible
to correct the intermaxillary discrepancy and increase
airway space in order to treat both malocclusion and
obstructive sleep apnea. Le Fort | osteotomy was not
performed to correct the maxillary canting and prog-

nathism because the patient was unable to smile due

to Moebius syndrome, completely camouflaging the
canting, and maxilla setback was limited by the history
of OSA. One year postoperative follow-up showed that
the patient reported ease in mastication and less
daytime sleepiness indicating improvement of OSA.
The main goals of orthognathic surgery are to
establish proper function, esthetics and stability. How-
ever, in patients with Moebius syndrome, functional
concerns may predominate the need for esthetics.
In conclusion, careful planning with virtual planning
combined with preoperative evaluation on other
conditions such as, in this case, OSA, and good patient
communication is crucial for determining the goal and

outcome of the treatment.
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‘Zd'!'alg‘iad External distraction osteogenesis in severe
maxillary deficiency: a case report
Ing Jatesarid Titthasiri (Q’ﬁ%aua)
Kiatanant Boonsiriseth
Department of Oral and Maxillofacial Surgery,
Faculty of Dentistry, Mahidol University
UnAnga

Le Fort | advancement has been a reliable pro-
cedure for correction of maxillary deficiency for many
years. Advancement of greater than 10 mm increases
risk of significant relapse and complications. The risk
is greater in cleft lip and palate patients, whose soft
tissue scar from prior procedures contributed to insta-
bility and relapse of conventional Le Fort | advance-
ment. The maximum recommended advancement in
cleft lip and palate patients is not more than 6 mm.
To overcome the problem, distraction osteogenesis
should be considered.

Our presented case, a Thai male patient with bi-
lateral cleft lip and palate came with chief complaint
of protruded chin and malocclusion. He underwent
stage multiple surgery of cleft lip and palate when
he was young. Facial examination showed maxillary
deficiency with reverse overjet 7 mm, concave facial

profile and flat paranasal area. From the cephalometric

analysis revealed retrognathic maxilla and prognathic
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mandible. He was diagnosed with skeletal class |ll
deformity. The treatment was done by distraction
osteogenesis with external device. The result of treat-
ment showed improved facial profile, better occlusion
and long term stability.

Maxillary advancement by distraction osteogene-
sis is now frequently used to correct severe maxillary
deficiency in cleft lip and palate patients. The treatment
outcome of distraction osteogenesis produces good
result, good stability and reduces the chance of relapse.
In addition, compared with conventional Le Fort | ad-
vancement, the distraction osteogenesis can decrease
risk of postoperative velopharyngeal insufficiency.
To compare with intraoral device, external distractor
has ability to change the distraction vector during the
distraction phase. However, the most important dis-
advantages are social inconvenient and uncomfortable
for the patient. Therefore, this treatment option should
be discussed with the patient and family prior to surgery

to achieve the best results.
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Fai¥aq  Role of alveolar bone distraction in management
of alveolar cleft: a case report
lng Sirikanya Singboon (é’ﬁuaua)
Somchart Raucharernporn
Department of Oral and Maxillofacial Surgery,
Faculty of Dentistry, Mahidol University
UnAnga
Distraction osteogenesis has been used recently
to correct a wide range of craniofacial defects. The

main advantages of distraction compared with a con-
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ventional surgical/orthodontic approach are the ability
to approximate wide clefts by forward transportation of
the osteotomized dentoalveolar segments, and dental
arch lengthening by generating of new bone into the
interdental alveolar bone. Patients who have not been
treated for their alveolar cleft defect may be candi-
dates for transport distraction osteogenesis to narrow
the defect and thus require minimal secondary grafting.

Our present case, a Thai female patient with uni-
lateral cleft lip and palate came with chief complaint
of water leakage into nasal cavity when drinking water.
Orthodontist consulted for alveolar bone grafting. She
underwent surgery of lip and palate repair when she
was young. Intraoral examination showed 3 oronasal
fistulae at left alveolar process of maxilla (5 mm) be-
tween left upper central incisor and left upper canine,
mid-palate (2 mm) and soft palate (2 mm). Left upper
lateral incisor was clinically absent. The treatment was
done by distraction osteogenesis with bone-borne
distractor. A vertical osteotomy was carried out in the
interdental region between right upper central and
lateral incisors. The segment was completely mobilized
by using a thin osteotome in order to finish the cuts
in the vertical segment both buccally and palatally.
After that, the distractor was fixed with titanium screws.
Following a latency period of 7 days, the activation
period was initiated at a rate of 1 mm a day. The result
of treatment showed alveolar cleft reduction and she
was ready for autogenous bone grafting.

Distraction osteogenesis is a unique method for
new bone generation and soft tissue lengthening, which
enables clinician to repair both soft and hard tissues
at the same time with the patient’s own tissues. With
current distraction protocols, wide clefts are approxi-
mated before autogenous bone grafting, using inter-
dental and transport distraction osteogenesis with
predictable and stable result. Reduction of wide
alveolar clefts before the secondary bone grafting is
a logical surgical approach for the management of a
cleft lip and palate patient. However, there are a few
disadvantages of distraction procedure, including long

treatment periods, which require patient cooperation

and close follow-up.
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o159 MRONJ-Just a good treatment can bring back

the patient’s smile once again: a case report
lng Phaichaya Laiamnuay (ﬁﬁmaua)

Sittipong Chaimanakarn

Maha Chakri Sirindhorn Dental Hospital,

Department of Oral and Maxillofacial Surgery,

Faculty of Dentistry, Mahidol University
unAnga

Medication-related osteonecrosis of the jaw

(MRONJ) is characterized by persistently exposed
necrotic bone within the jaw in patients who received
either antiresorptive or antiangiogenic agents with no

history of radiotherapy in the head and neck region.
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Antiresorptive medications such as bisphosphonate
are prescribed as a treatment of osteoclastic bone,
mostly osteoporosis. Due to their potent effect in
suppressing osteoclastic activity which inhibits the
bone turnover therefore improves bone density and
bone quality. Despite their great advantages, the signif-
icant downside is that these agents tend to be a local
risk factor for MRONJ. Pain control, infection control,
together with the necrotic bone management and
pathologic bone fracture are the main goals of treating
MRONJ.

As in this presented case, a female patient came
with a complaint of purulent drainage from nonhealing
extraction wound associated with pain and erythema
in the left mandible region. Radiographic changes
were seen. The patient also gave a history of receiving
antiresorptive drugs which was prescribed to treat
osteoporosis. According to staging system developed
by American Association of Oral and Maxillofacial Sur-
geons (AAOMS), she was diagnosed with MRONJ stage
3. Marginal mandibulectomy were done together with
reconstruction using reconstruction plate and buccal
fat pad flap. After the operation, she had come to
follow-up with us regularly until we assured that the
lesion was completely healed. The treatment was
completed with removable prosthesis in order to
restore the masticatory function and esthetics. Our
ultimate goal to bring back the patient’s quality of life
was achieved. The patient’s happiness and satisfac-
tion of treatment results were shown through her

remarkable smile.
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Faiae  Maxillomandibular advancement: when to

consider as first line treatment for OSA?
oy Pim Chiewwit ({iisua)

Boworn Klongnoi

Department of Oral and Maxillofacial Surgery,

Faculty of Dentistry, Mahidol University
UnAnga

In the past, the initial standard treatments for

obstructive sleep apnea (OSA) were a continuous
positive airway pressure (CPAP) ventilation or an oral
appliance which relieve upper airway obstruction. But

recently there was an update in Stanford sleep surgery
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algorithm for OSA. The difference from original algo-
rithm is that a patient with dentofacial deformity with
any degree of OSA may pass phase | and considered
maxillomandibular advancement (MMA) as a first-line
treatment. MMA is a surgical procedure which maxilla
and mandible are moved forward, resulting in expanding
the nasopharyngeal, retropalatal, and hypopharyngeal
airways, therefore a highly effective treatment for OSA.

In this case report, a 45-year-old Thai male was con-
sulted to the Oral and Maxillofacial Surgery Department,
Mahidol University for treatment of sleep disturbances.
Main complaints were sleep disturbance, excessive
daytime sleepiness and fatigue. His body mass index
(BMI) was 32 kg/m?, Epworth sleepiness score = 14 and
a complete polysomnographic evaluation showed an
apnea-hypopnea index (AHI) of 26.7. CPAP treatment
was initiated but was intolerant. Afterward, septo-
plasty and tonsillectomy were all performed, result
of polysomnographic evaluation showed no improve-
ment in AHI and the patient’s complaints persisted.
On clinical examination, the patient showed Angle

class Il malocclusion with reverse overjet. Therefore,

MMA surgery was indicated due to a narrow retropalatal
airway and a long soft palate with maxillomandibular
asymmetry. In the MMA surgery, the following bone
movements were performed: maxillary anterior repo-
sitioning of 11.75 mm and superior repositioning of 3.0
mm, mandibular advancement with counterclockwise
rotation of 3.0 mm. Postoperative evaluation was
performed 6 months after MMA surgery, Epworth sleepi-
ness score was 3 and AHI was 16.4.

MMA surgeries have been extensively studied and
accepted as a successful therapy for the treatment of
patients with OSA, and bone repositioning has been
found to be stable over the long term.

The growing understanding of OSA pathophysi-
ology and development of new methods for airway
evaluation resulted in a new treatment sequence for
OSA. As seen in this case report, CPAP, septoplasty
and tonsillectomy all could be considered unsuccess-
ful and we could imply that MMA was only a definite
treatment for this patient. In conclusion, MMA should
be considered a first line treatment in patients with OSA

of all severity with dentofacial deformity.
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