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Effects of Active Mandibular Exercise for Mouth Opening Limitation Patients after
Macxillomandibular Fixation Release: A Non-Randomized Controlled Trial

Jang, Hyo Jin"? - Kim, Myung Hee'

'Department of Nursing, Pusan National University, Yangsan
%(Bio)Medical Research Institute, Pusan National University Hospital, Busan, Korea

Purpose: The aim of this study was to evaluate the effects of active mandibular exercise (AME) in patients with limited mouth opening after
maxillomandibular fixation (MMF) release, Methods: The study used a quasi-experimental, nonequivalent control group and a pre test-post test
design, Sixty-two patients with Maxillomandibular Fixation Release were assigned to the experimental (n=31) or control group (n=31). The AME
was performed in the experimental group for 4 weeks, The exercise AME consisted of maximal mouth opening, lateral excursion and protrusive
movement, These movements were repeated ten times a day. After the final exercise of the day, the number of tongue blades used for mouth
opening was noted, The effect of AME was evaluated after MMF release at different time intervals: a) immediately, b) after 1 week, ¢) after 2
weeks, d) after 4 weeks, and e) after 12 weeks, The exercise was assessed using the following criteria: a) mandibular movements, b) pain scores
associated with maximal mouth opening, ¢) discomfort scores associated with range of movement, and d) daily life activities that involve opening
the mouth, Results: The experimental group showed significant improvement regarding the range of mandibular movements (maximal mouth
opening (F=23.60, p<.001), lateral excursion to the right side (F=5.25, p=.002), lateral excursion to the left side (F=5.97, p=.001), protrusive move-
ment (F=5.51, p=.001)), pain score (F=39.59, p<.001), discomfort score (F=9.38, p<.001). Daily life activities that involve opening the mouth were
more favorable compared to those in the control group. Conclusion: The AME in patients after MMF release is helpful for increasing mandibular
movement range, decreasing pain and discomfort, and improving day life activities that involve opening the mouth, Therefore, AME is highly
recommended as an effective nursing intervention.

Key words: Mouth rehabilitations; Trismus; Exercise movement techniques; Muscle stretching exercises; Quality of life
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Assessed for eligibility (n=66) |

Excluded (n=4)
+ Not meeting inclusion criteria (n=4)

Experimental group (n=31)

Control group (n=31)

Pre-test
General and disease characteristics, range of mandibular movement (mm), pain when maximal
mouth opening, discomfort when measuring movement range

Active mandibular exercise
(10 times for 4 weeks)

Mouth opening exercise using the fingers

Post-test (immediate)
Range of mandibular movement, pain scores of maximal mouth opening, discomfort scores when
measuring movement range, daily life activities that involve opening the mouth

Follow-up test (1 weeks, 2 weeks, 4 weeks, 12 weeks)
Range of mandibular movement, pain scores of maximal mouth opening, discomfort scores when
measuring movement range, daily life activities that involve opening the mouth

Analyzed (n=31)

Analyzed (n=31)

Figure 1. Flow of the study.

https://doi.org/10.4040/jkan.2018.48.1.26



9 A2lE oo, 3 (overjet: 2 Al Adete] &
x| 1743 sleke] Fx] x|7to] &, 2 Holxl He))] A7E XY

siick

3) 2ICh7 A &3

FOPTA] ERPE Wle FEE 55 BEE AIAE AL H
(visual analog scale [VAS))Z ZH3I%tE 10 cm AV 9%
71EC2 0 (F5 opzx] gdrhold 10 FA] & H=& FA] of
zZeho Ao tiidxt wrle 5 BEE BAIGH sk, FHavt

$24% 55 A/t 242 Iuigt

4) BE2%
McLachlan [211°] 91Z0¢] §5& AP3E wf Lhehts gtE A
&% 183 MO Seo 227 SN Brte] b, A1A)

RS, skl golol N BEAS ST E7E AHESQ

pal

o} B Aol ARgsIlon, 79 £ Al AdE o= ke
+ BUE S0 B9 A 7 EE 13elM 557t
A2 FHE 2R 3Hol|A 22 1550, 4ot &5 B
BErt B5& Ausitt £ AFolMs ATz 29lo] E7sH
#9 FtS olgsiion], FHARE A=® FuAEAS (Intra-
class Correlation) & .95 itk

-

5) NP B YN
NP DPABE 2 AP} N 82 Y0) HRAE A}
Stk o] EE APLEREEL, DHA), AMETEAP, 27
=
[s)

3
EEFOIRS, ofol8), 5N,

=), AN 55
I, TS, ol g T2 PAE] oIk o £70) 2
& B A7t eRiae MAR A7l Bxt 59l A
Ao AN Hgsle] FREE Ugw vae Ed 2o Ug
& B0 BRW T, Tgolradl @4 20 88 @4 1919)
A= Wkt

s s es 4

g o 2 QlIst Aot e MPATE 1St A3
Korean Association of Oral and Maxillofacial Surgery [8]2] &&
oA 178 LAtel FHES R 2 MFeea AlSHA
St Al 2 502 slofo] HejElE AEE /WAL, 8
o5 BoFVIE 558 slekes Al WARE B35 A1
5

oE
do
it
olx
N
>,
Ny
rlr
o,
al
b
o
i)
N
1o
o
o,
pacd
R
o)
I8
et
;_]
o
i)
olr ol

https://doi.org/10.4040/jkan.2018.48.1.26

29
$H 253 YRS ol§T AFLTY G LFOR 2HY
AL SO R QIR SOIBRIAE AokeAg BUsHE 297t
Shehele, olefe BRHEO £7E 0|83 AL EL Aot
B BS B 4 9] wRol oo 2 QIR TR
$3}= e APAOIRE TEDE B ATolE TRNEE

E

ry
Ho
Mo
iG]
&y
I
P
T
3
n=)
i)i
Ho
)
Al
o
ﬂ
2,
ol
Ho
wrt ol

10
ﬁ
o3
2,
b
o
lo
E)
§2
H
ol
R
19
fo
ba)
o
rlr
rH
Ho
i
-
rH
)
o
B

= b
e, WD)Ee BT BT 2HE A & Al

#9103 202 =2 45 5ol ete] Eelold A7
of TS AES BYRY FFAMH 24 2011 vhget
Y=g AENT) ol TgerAelst 34 22lo] ey A
F IS AEPE Y¥E AP HYAT F15E EdE
7 B 1054 GAISH: AL 1912 s, sh%] 108] wEs
£ AL 47 B AP T

ARt BBe A4S B 248 BUHPSHHN 25L
HFHOE AT 4 YES 5718 Hofshs o] £5¢) AnE
$9 4 92 Hofek 153} w4 1919 RS ol v S5
TS AW T AWATA AU MR ASE 24
ek 2, AP B T B 55A ok e AUE

WEARRO e e ARl H 25 E01F7], Fdiviet

A 950 3 AN ES 108 A F, hrstol MeE A

1) &4 0y

B Aol Y83t whHol disto] s o] /EAIHAAIES]
(Institutional Review Board)2] £21(No. H-1505-002-029)& 1t
ot}
T

www, jkan.or.kr



w
o
N
o
= |
= B ol

=

_,_
£
H o

>
re
-
HL

riy

4
o
2
S
=]
=
s

,_A
>~
[o

re
N
fol
o by
o

re.
-
I
)
e
o

ol

ok
o
Bl

(o3

1
P

ol
ok
rlr
oL,

ol
i 1)
>
oft
i

i
ﬂ
o
:Iog‘
)
e
o
oo we
E
o
re,
—

ol
o
FA
rot
R
1o

—_/

38

ro,
2
=

)
-
oE
4o
i A of
ol

o,

o
o
Ra)
—orl‘
2

K

2 rE

20154 749 19RE 20161 39 3197HK] x} Ee=
= x}alo) Ay

g 3
)

rr

=

EH”XH o e 2

Hizop 7}‘11 BH’@OWE} o
AAsKL AHE9E 5

o

7H:r”ﬂw4 "’87\1
ENS FANSIGloH,

A 7] 553 9

(S mr ooft ok
or i 2
2
:Iog

)

R E AL 59
ahod w8515t 471 £
ol 1032 AAJE
o, naz 47 59t 55X o}

+ sl

_l

o offt

e & rfe
o oo
d

0ot 2

>

%
o

'
—

ol
s
o

32
R

=

i
ol

&L e o o
of

>
o Qe o

0

i,
ol

[e)

-

2 42

-

PSS FPOIL

e

www. jkan,or kr

Roh Ammelo] A BET AATHsl SN BHRS
SASIL TR YIRTS EABITE

7% AkSE SPSS WIN 210 program Z2131E o5} &
ASiGict Qb B2 Aot Wi g Solaet ARE9S MR
e, 53 77%& Chi-square test, Fisher's exact test, In—
dependent t-test, Mann-Whitney U test2 #A5}3ict Al
tizae] ot AA 2] FEHPFol| gk B el disiA
£ Kolmogorov-Smirnov g& ©1-8330H, /ol wEsix]
% MTHHARE S, 55, Aol disiA 211 Heks Al
oot 2TH o R FTEHALEY FHdS FQ F 554 ofef
+59 a3& AZol] 95l Repeated measures ANOVAE AlA|
sklom, :rLﬁé 71go] BEHA] = %ol Greenhouse
Geisser 7 S A831%ct ARE 7S E Independent t—testZ
AR5t o, LFE ¥F7] ¢85 Bonferroni Correction
Method = v——]‘r'ﬂ:% ISR 0D). 7 QA I
Tol MiEER ARSIt A Zrielet ARt AT 7]
A2 Pearson's product moment correlation coefficient® 241

Stk SRR A2 == Intraclass CorrelationE ©]-8-5193tt

ol

>{ o}){ mlo oX

A 2
1. CHAREO] IS A U ZauLo0l Chat SN A

2 A7 7HEEE S Sloll SE5HFEY Ade el Ay
Mol FA(W=13, p=.188), +-E5FH(W=.12,
p=192), FAEFF(W=12, p=189) FY(W=11, p=.200), Z/th7H
A B5RA4(W=115, p=.173), /H7HY FHA B He
(W=69, p=05D)ellA t/do] LI=|Qict

HHE SR 2AREA] 7P ERttiS] w5 oIS Mauchly©]
TR/ AR ERIgH A}, TS, FuiiTAl SF A i
e SR Bzt Ha 25 7P $551A] Kotol(W=.19~51,
p<001) WA IRFZE ol 8t dUAHFEAS A3HGreenhouse-
Geisser) & A5t

=}

https://doi.org/10.4040/jkan.2018.48.1.26



£ 584 si%2s0 51 31

Table 1. Homogeneity Tests for Subject’s Characteristics and Study Variables (N=62)
Exp. (n=31) Cont. (n=31)
Characteristics Categories x2orz P
M=SD or n (%) M=SD or n (%)
Gender Male 20 (64.5) 22 (71.0) 0.29 786
Female 11 (35.5) 9(29.0)
Age (yr) 10~19 3(9.6) 7 (22.6) 0.14 .890'
20~29 18 (58.2) 14 (45.2)
30~39 3(9.6) 3(9.6)
40~49 3(9.6) 2 (6.4)
50~59 3(9.6) 2 (6.4)
>60 1(3.2) 3(9.6)
Median (IQR) 23(19.00) 25 (11.00)
Education Elementary - 1(3.2) 2.57 767"
Middle 3(9.7) 4(12.9)
High 21(67.7) 17 (54.8)
College 7(22.6) 9(29.0)
Fx. side Right 6(19.4) 6(19.4) 0.80 .705
Left 10 (32.3) 7(22.6)
Both 15 (48.3) 18 (58.0)
Operation type Mn. Fx. Reduction (ORIF) 18 (58) 20 (64.5) 0.70 902"
Orthognathic Surgery (1jaw) 11 (35.5) 9(29.0)
Orthognathic Surgery (2jaw) 2(6.5) 2(6.5)
MMF period (day) <7 14 (45.2) 14 (45.2) 0.42 673"
8~14 16 (51.6) 16 (51.6)
>15 1(3.2) 1(3.2)
Median (IQR) 8 (4.00) 8 (4.00)
Range of mandibular movements (mm)
Maximal mouth opening 12.8545.92 13.1446.42 0.18 .852
Lateral excursive movement to right side 1.00 (2.18) 1.12(2.04) -0.50 613"
Lateral excursive movement to left side 0.96 (2.05) 0.81(2.13) -0.08 932"
Protrusive movement -0.83 (2.31) -0.23 (2.20) -0.76 4441
Pain when maximal mouth opening 5.00+1.06 5.2940.58 1.32 189
Discomfort when measuring movements range 8.70£2.23 9.45+1.92 1.40 166

Exp.=Experimental group; Cont.=Control group; MtSD=Meanztstandard deviation; IQR=Interquartile range; Fx.=Fracture; Mn.=Mandible;
ORIF=0pen reduction internal fixation; MMF=Maxillomandibular fixation.
*Mann-Whitney U test; “Fisher’s exact test.
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Table 2. Range of Mandibular Movements after MMF Release (N=62)
Exp. (h=31)  Cont. (n=31) Exp. (n=31) Cont. (n=31)
Variable Period Source F o Period t 0
M+SD M+SD Differences
Maximal Immediate  12.85+5.92 13.14+6.42  Group  15.06 <001 Tw-Im. 16.29+4.62 7.97£4.52 7.15 <0071t
mouth 1 week 29.144590  21.12+7.72  Time 77263 <001 2w-Im. 22674471 1425503 6.80 <001
opening 2 weeks 35.53+5.60 27.40+834  G*T 23.60 <001 4w-Im. 30.89t5.79 20.79+4.71 7.51 <.001*
4 weeks 43.74+473 33.94+7 .61 12w-lm. 33.3246.23 30.69+5.21 1.80 077
12 weeks  46.18t5.28  43.8416.38
Lateral Immediate 1.97£2.02 2.02£2.12  Group 0.93 339 1w-Im. 3.54+1.97 1.57+1.94 396 <.001*
excursive 1 week 5.52+3.27 3.59+2.79  Time 130.34 <001 2w-Im. 4.38+2.55 3.29+2 .64 1.64 105
movement 2 weeks 6.3613.48 5.32+333  G*T 5.25 .002  4w-Im. 4.98+2.04 4.48+2 65 0.82 A1
to right 4 weeks 6.961+2.99 6.51£2.77 12w-Ilm.  5.60£2.07 5.84+2 53 0.40 689
side 12 weeks 7.5842.82 7.87+2.60
Lateral Immediate 1.47+1.63 1.85+2.71 Group 2.69 106 Tw-Im. 3.03%£1.76 1.19£1.58 431 <.001*
excursive 1 week 451+2.56 3.04+3.13  Time 13732 <001 2w-Im. 4.63+2.04 2.56+3.23 3.00 004+
movement 2 weeks 6.11+2.76 441£3.00 G*T 597 001 4w-Im. 5.42+1.80 3.59+2 .56 3.24 0027
to left side 4 weeks 6.90£2.59 5.4442 34 12w-lm.  579+148  5.06+2.90 1.25 216
12 weeks 7.27x2.17 6.91+2.27
Protrusive  Immediate  1.97£1.88 1.58+1.53  Group 5.51 022 1w-lm.  2.61+1.60 1.19+1.76 3.29 .002°
movement 1 week 4.37+2.52 2.67£1.99 Time 147.13 <001 2w-Im. 3.77+1.47 2.21+1.71 3.85 <.001
2 weeks 5.48+2.74 3.70£2.06  G*T 551 001  4w-lm. 423149  297+1.88 2.88 .005!
4 weeks 5.88+2.84 4.47+2 14 12w-Im.  4.70+1.38 4.15+1.75 1.37 173
12 weeks 6.05£2.11 5.24+1.88
Pain scores  Immediate 5.00+1.06 5.29+058 Group 97.91 <001 Tw-Im. 3.32+1.16 1.45+£1.12 6.44 <001t
1 week 1.38£0.91 3.83+1.12 Time 566.50 <001 2w-Im. 4.32+1.22 2.83%1.00 522 <.001*
2 weeks 0.38%0.55 2452096  G*T 39.59 <001  4w-Im. 461+1.28 4.38+1.02 0.76 446
4 weeks 0.10£0.30 0.90£0.87 12w-Im.  4.70£1.18 5.29+0.58 243 019
12 weeks 0.00£0.00 0.00£0.00
Discomfort Immediate ~ 8.70£2.23 945192  Group 27.87 <001 1w-Im. 4.12+1.55 2.54+2 11 3.35 001+
scores 1 week 4.58+1.63 6.90+2.10 Time 239.77 <001 2w-Im. 5.35%1.92 3.90£2.02 2.89 .005¢
2 weeks 3.35£0.75 554187  G*T 9.38 <001 4w-Im. 5.70£2.23 5.33+£2.07 0.67 501
4 weeks 3.00£0.00 411£1.13 12w-Im. 5.70£2.23 6.35+1.93 1.21 229
12 weeks 3.00£0.00 3.09+0.39

MMF=Maxillomandibular fixation; Exp.=Experimental group; Cont.=Control group; Im.=Immediate; w=week; M+SD=Meanzstandard deviation.
‘Independent t-test: significant differences with one another by Bonferroni correction p<.01.
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(Table 2).

3. Aol 2|72 A UE AR} I 2He| 4
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S(r=.97 p<001), 15(r=.97, p<001), 25(r=.97, p<001), 45
(r=96, pCOODE ROlet oFe] HPTAZ Lrenigic) 5, il
TR} 242 ARJEE AR} ST BT Table 3).

Table 3. Correlations between Range of Maximum Mouth Open-

ing and Tongue Blade Counts in the Experimental Group ~ (V=31)
Maximal mouth Tongue blade
Period opening counts r 0
M=SD M=SD
Immediate 12.85+5.92 6.97+£3.81 97 <.001
1 week 29.1445.90 17.77£3.85 97 <001
2 weeks 35.53+5.60 22.65+3.88 97 <001
4 weeks 43.74+4.73 28.55%3.20 96 <001

MtSD=Meanzstandard deviation.
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T 150 Awto] BE 7R ARSSIGIAIT, diETS FAVIE
AH8SEE AFEO] 200%%L, MY AMA & AFE FAPIE
AHEBHE ARl 65%3Th AT AA 4F & AT g4l
Agto] Q&= A7t giglot dixte] 516%71 SA19] Agto] 9l
ek A&o] A9, APTL Ay AA 2F F HEjE BE o2
£ A&S AgsIlon tixze] 97%E A AA 4F Fof
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‘222\4 R L9] 32%= oMl &

oxl

Table 4. Daily Life Activities That Involve Opening the Mouth after MMF Release (N=62)
Exp. (n=31) Cont. (n=31)
Categories n (%) n (%)
1 week 2 weeks 4 weeks 12 weeks 1 week 2 weeks 4 weeks 12 weeks

Meals type

Liquid diet 28(90.3) 13(41.9) - - 28(90.3) 14 (45.2) 3(9.7) -

Solid diet 3(9.7) 18 (58.1) 31(100.0)  31(100.0) 3(9.7) 17 (54.8) 28(90.3) 31(100.0)
Eating tools

Syringe - - - - 9(29.0) 7(22.6) 2(6.5) -

Spoon 31(100.0)  31(100.0)0  31(100.0)  31(100.0) 22 (71.0) 24.(77.4) 29 (93.5) 31(100.0)
Diet limitation

Yes 18 (58.1) 12 (38.7) - - 28(90.3) 25 (80.6) 16 (51.6)

No 13(41.9) 19 (61.3) 31(100.0)  31(100.0) 3(9.7) 6(19.4) 15 (48.4) 31(100.0)
Toothbrush type

Child brush 3(9.7) - - - 5(16.1) 4(12.9) 3(9.7) -

Adult brush 28(90.3) 31(100.0) 31(100.0)  31(100.0) 26 (83.9) 27 (87.1) 28(90.3) 31(100.0)
Pain

Mastication 18 (58.1) 14 (45.2) - - 30 (96.8) 27 (87.1) 17 (54.8) -

Toothbrushing 18 (58.1) 4(12.9) - - 30 (96.8) 24 (77.4) 16 (51.6) -

Conversation 12 (38.7) 5(16.1) - - 19 (61.3) 15 (48.4) 5(16.1) -
Awkward facial expression

Yes 7(22.6) 2 (6.5) - - 13 (41.9) 7(22.6) (3.2) -

No 24 (77.4) 29 (93.5) 31(100.0)  31(100.0) 18 (58.1) 24 (77.4) 30 (96.8) 31(100.0)

MMF=Maxillomandibular fixation; Exp.=Experimental group; Cont.=Control group.
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