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Studies on masticatory functions in the patients

with surgical mandibular reconstruction

Naoya Endo, D,D.S.
OSAKA, JAPAN

Department of Oral Surgery, Osaka University-Dental School

Introduction ' o
N\

" Mandibular reconstructions are important and indispensablg
sufgical procedures in the patients with man@jbular ngoplgstic
lesion. The autogenous’ bone transplantatlon from the iliac
crest has been widely accepted for the reconstructlon of the
mandibuiar bone defect to attain the functlonalland cosmetic
recovery of the facial and mandibular sﬁructures. The functional
recovery should bé well considered in such surgical mandibular -
reconstruction, while jaw functions especially masticatory
activity after mandibular reconstruction bave not been well
studied yet., In the present article, masticatory functions

after mandibular reconstruction were studied recording and

analyzing electromyographlc activities of jaw mascles, maximum

biting force and mssticatory efficiency in patients w1th mandlbulav

reconstruction, and tbhe clinical significance of the findings

is discussed.

Materials and Metbods

Sixteen subjects out of 100 patients; ranged from 20 to 68
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were without bone transplantation. Twenty-six yearé—old three

~as the control; and a preoperative recording was also performed

years 0old, were selected. They visited the Oral Surgery
Clinic of Osaka University Dental School from 1955 to 1968 : ¢
to get the hemi and partial mandibulectomy. Amoné these sub- ,‘v o

jects 12 patients were with bone transplantation and 4 patients

Japanese male subjects with normal occlusion were examined

-

in one patient as th control, Clinical findings of the pétients"hv{‘i

in the present report are summarized in Table I. The/subjects
L. . ~ '".A’ L

were classified into four groups in regérd to the typesfof

mandibulectomy and with or without bone transplantation (Fig. I).",
Group 1 is the case with a segment resection at median ghd B S

. : M L ! SR
mental part of the mandible with iliac bone transplantation.

Group 2 is with segment resection of the angle régionfof the

mandible with iliac bone transplantafion. Group 3 is with

hemimandibulectomy of the angle and the ramus of the mandible
(including condyle head and muscular process) with iliac bone
transplantation, Group 4 is the case with mandibulectomy
: ,
withbout bone transplantation. /
Table I,
ig. I /0
. /
Electromyograpby o 7
. , o,

For the recording of electrical activities of the jaw
muscles, a twelvechannel elgctromyograph with an ink-writing
' 1
recorder and fishbookshaped surface electrode (Kawamura) = were

used. Electromyographs of the masseter muscle, the anterior,

medial and posterior parts of the temporal muscle and the
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digastric muscle were recorded simultaneously in the left and
right‘sides under the rest position of the mandible and during
powerful biting, powerful mandibular opening, lateral mandibular

movement, chewing peanuts and maximum biting.

" Maximum biting force
The maximum biting force was measured electgicélly by
biting Zonde using the condenser method.

Masticatory efficiency

~

Peanuts (3.0g) were used as the test materials for the .

measurement of masticatory efficiency, and after 20‘sfrokes of
mastication the tést ma;erials were -taken out to be sieved in
10 mesh screens. Théy were left-in the oven respéqtively for
~about four bours afxloooC and transfered into the depicatorA
for two hours. The volume of the dry remaining pafficles on .

the 10 mesh screen was.calculated following the simple’sieviﬁg

method (Manly).?

Results
Clinfcal findings |
Front and lateral view of the face showed satisfactory good
facial appearance (Fig; II;.A); but irrespective of a good
bony continuation the alveolar ridges (Fig. iI;~B and C) were
géngrally flat and poor in the reconstructed pafignts.
‘Fig, II

Electromyographic activities of masticatory muscles

~
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(a) Spontaneous discharges ef masticatory muscles at the
rest position of the mandible.

Spontaneous discharges of masticatory muscles at the rest 't': ?/
stage of the mandible were examined in three normal subjects

(Fig, IIL), In the normal subjects, electromyographic activities !

in the anterior and medial parts of the temporal muscles in g
both sides revealed a slight discharges and those of another ;
¢

elevator muscles, such as, activities of the masseter and posterior " :
S,

i

temporal musgscles were almost silent, In the resected subject

without bone transplantation (patient No, 15 in the Group 4),

. electromyographic recording from the anterier;temporal muscle "-Vﬁ:é¥’ i
. in the unoperated _side showed abnormally 1ncreased spontaneous o ;
discharges (Fig, III, D). Spontaneous dlschergesgin the normal

and reconstructed subJects are summarized in Table II. The

ma jorities of electromyographic activities in the reconstructed

patients (Group 1,2,3) showed a slight discharge in the elevator

-

muscles, i.e. masseter, anterior, medial and posterior temporal.

muscles, Five patients inwthe reconstructed group (Group 2 and

3); showed increased discharges. of digastric museles in both

side, though irresponsive to detectable dieeharges in the normal i
subject, There were no differences between operated and unoperated : L

sides of the reconstructed mandible (Group 1,2,3) in the magnitude /

"~ of the spontaneous discharges of masticatory muscles.
Table II - ) : ' ‘
Fig, 1II -
(b) Electromyographic activities (EMG) of masticatory muscles
during forced biting, | |
| _h- s o
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Tne subjects were requested to bite powerfully for about
5 seconds, As shown in Fig, IV, in tbe normal subject, during.

powerful biting, the masseter muscle and the anterior; medial

and posterior parts of the temporal muscle, and the .digastric
muscle were rather "silent" in both sides. Thezmaximum amplitude

of EMG of the subjects in all groups during powérful biting

is summarized in Table III, TIn most cases of the reconstructed'

patients (Group 1,2 ,3) EMG act1v1t1es of elevator muscles,

such as masseter}and all the three parts of the temporallgdscle,>'{} Ay
were remarkably bigh as well as in the normal subject. On the 4 "
other hand, the EMG activity of elevator ﬁUséles in éherpe;atedfa

side was very weak (Flg. Iv, C)'in the Group L, witb resection o
of the mandlble and w1thout bone transplanﬁatlon (No. 13, 14

and 15 of Group u)“ Dlstlnct appearence of muscle act1v1t1es

B e 4

was obtained in the case (No. 13, Group - U) of the bone trans-.
plahtation two years after mandibulectomy comparing’ to»pre- -~ B
transplantation (Fig. IV; C and C'). . | - A
| Table III ) N ' f

.}ig’ v . . :

(¢) EMG activities of masticatory muscles during powerful

opening of the wmouth, . R E oo j] s

The comparison of magnitude of EMG activities of the
masticatory muscles during powerful opening and ranges of the
maximum opening were summarized in Table IV, In the normal = - °
f;. _ subject; EMG»of the digastric muscle displayed.very high activity

(Fig., V, A), 1In all patients, except for the case of median
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 part segﬁent resection without bone transplantation (No. 16), , 5 ' :
EMG of the digastric muscle showed very bhigh activities.and _-e.»f f\;
any disturbances of mouth opening were not observed,. However,r /('4,1//
exceptional case (No.. 16); electromyographic activities of |
tbe digastric muscle was weak and range of the mouth opening Viv

was also limited to 2, 5cm., Slight lateral deviat1on to operated

side was always observed in all the;subgects‘durlng powerful

opening. B R R
N Table IV T oy
Fig., V. L | \
(d) EMG activities ofqﬁasticatory muscles and rahge of Qeﬁ _;
lateral dev1at10n of the mandible. . o ~;‘ \ |

\

The act1v1t1e.,'oP mast1Catory muscles %n the normal and
reconstructed subjects during lateral movement'pf the mand1b1e
and the range of lateral deviation of the mandible/arejshown‘
in Table V. In the normal subject, the ipsilateral.masseterf*
and digastric'muscles,'the three parts of the temporal muscle | L
and the contralateral digastric muscle increased their activities‘ |
during lateral movement of the mandible (Fig. VI, A A'), 1In
the reconstructed patlents, electromyographic activities of the . B /,
masticatory muscles in all cases were nearly the same as tbe‘
normal subject (Table V, Fig, VI; B; B'), The range of the /
lateral movement was O, 7cm to botﬁ sides in the median recon-
structed subject (No. 2, Group 1) as similar as tbat of the ' ':/

normal subject, and there was no disturbances of the lateral

movement. In the cases of hemimandibulectomy and partial

resection including mandibular angle (Group 2,3,4)., the lateral

A . . . . (.
N . - !
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mandibulaf movement to the unoperated normal side was stréng1y14.
restricted irrespecting with or without bone transpléntation.'1
Table V Ny
Table VI '
: i
(e) Electromyographic activities (EMG) of mdsticatory
‘muscles during chewing,

EMG of masticatory‘muscles in normal and treated subjects .

during chewing are shown in Table VI, In the normal subject,

v : . : / ~
the masseter, digastric and three parts of temporal muscles

~ -
-

_exhibited an prominent increased activity; and there were regular P
rhysm and reciprocal relationships between the activities of
closing muscles and opening muscles (Fig, VII, A), In wmost

of the recbnstructgd patients (Group 1,2,3)\the'same responses

- as the control were obtained as shown in Table VI and Fig. VII,

o

-

B. But, on the contrast. the activitieQ of the individual
muscle in the resected side of mandible without bohé‘transplan-
tation (Group U) were markedly decreased and at the same time
those in the nérmal side were slightly decreased too
(table VI, Fig, VII, C), In the case of segment resection
(No., 13 in Group b) with bone transplantation two years
*;}- “after mandibulectomy; muscle activities of the reconstructed YA
ﬂ‘ side was characteristically increased after»i}iac bone |
transplantation (Fig. VII, C*'), \
| ~ Table VI
\AFig; VII
Maximum biting force’ |

Maximum biting force in the premolar and molar regions and

. . . E N
S '
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EMG of masticatory muscles during maximum biting are shown in
Table VII, In the normal subject, maximum biting force of the
molar tooth was 49kg and that of premolar 35kg, and high activities /
‘of the tested elevator muscles were observed (Fig. V1II, A), v
As shown in Table VII, maximum biting force and masticatory o
muscles activities were the same as no;mal subject in the
preoperated case (No, 1). In the reconstructed case (Group 1,‘
2,3) there were obvious differences whether the patient had_  1 , \
natural tooth or prosthesis in the dperated side., In the
reconstructed patient No, 9 who had natural tooth high muscle °
activities and a strong biting force (U 20kg) were noted‘
(Table VII); However, ;n the reconstfucteq_patignt (Group‘b;‘&wvruuj
No. 6) with denture;.a decreased muscle activity-and a low
biting force (I 3kg) were found (Table VII) with tenderness

of denture underlying wmucous membrane, Comparing the recorded

[
o

muscle activities and maximum biting force in.16 patients;
there was no significant differences according to the reconstructed
part of the mandiblg. nThE cases of mandibu}ectomy without bone
transplantation (Group 4) showed a low maximum biting force;

though they had natural tooth in tbe operafed side. In the './
fatient No. 13 in Group 4 who bad bone transplantation fwo years .

after mandibulectomy activities in elevator muscles and maximum, ,/
biting force were significantly increased affér bone transplgntation

(Fig, VIII, C and D). N n

to2

Table VII

Fig, VILI



Masticatory efficiency

Masticatory efficiéncy and numbers of the natural teeth
in the mandible were summarized in Table VIII, Masticatory
efficiency of the normal subject was 66%, but~that of the
reconstructed subject (Group 1,2_3) was lower than the normal
subject; and these results were influenced by the numbers of
naturalrteetb'especially molar tooth presented in the alveolaf
-bone of the mandib}e and also by the occlusion; however they
wereinfiuenced bf reconstructed part., For éxample; iﬁ the
reconstructed patient (No, 8 in Group 3) who has 13/natura1
teeth presented of the reconstructed mandlble and good occlusion
the masticatory efficiency was 47.4%, however in 'the patient
No, 7 in Group 2 whq had 12 natdfél teeth but qalocclusion due

to the mandibular deviation by reconstruction the masticatory‘

efficiency was only 10% (Table VIII), A1l patient in Group IV

could not bite peanuts,

Table VIII

Discussioﬁ
Electromyographif aétiwities of masticatory muscles and jaw
movement,

EMG is a conventional metbod to analyse the masticatory ‘
muscle activity, and most'bf these studies héveﬂbeen concerned
with mastlcatory activities under various positions and movements |
of mandibular bone in subjects with natural dentit1on, alocclusion,

3-15
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The function of jaw muscles in resected and reconstructed
‘mandibles has not yet been studied clinically with physiological
standpoints. | e
In resting position of the normal subject, it has been |
accepted that a slight discharge of the anterior and wmedial
parts of the temporal muscle and an absence of electrical
activity of the masseter and digastric muscles aﬁd posterior
 part of the temporal muscles.10 However several investigators::'_:‘ ,
bave reported elecgrical "silence" in the masseter,f£empora1
muscles in the normal subject.a’g;ls In the presen€'study; T
- slight electromyographic activities of elevator huscles were
observed in most cases of reconstructedvpatients-as in the
normal subject. However in 5 casés out of 16 patients; a
. slight increasing discharge of the digastric muscle was recorded |
and in the resected patient without bone transplantation (Grogp
L, No, 15) EMG showed high activities in the anterior and "
medial temporal muscles of normal side and the silence of
activities of elevator muscles of resected sidei_ It has been
-{ concluded that slight electromyographic activities of elevétor i 4
muscles are due to the Proprioceptic reflex of the elevator . P

17,18,19 1, these cases the pro-

muscles hangiﬁg the mandible,
prioceptic réflexhin the rest position was disordered by the .
changing of receptors of periodontium; condyle ﬁead and wmusctes
are considered to bé reformed,

During powerful biting in the present study; the remarkable

electromyographic activities of masseter and three parts of the

temporal muscle were observed in the normal subject as it was

- 10 - - S :




preViously reported.u’6’ll"13 Analyzing the electromyographic

I

act1v1t1es of mastlcatory muscles it has been mentloned that
in the case of temporo-mandibular joint ankylosis a 1ow activity S/

"of elevator muscles during powerful biting seemed to indicate

the disuse muscle atrophy.26 However in the reconstructed

patients obvious activities of masseter, anteribr; medial and
.posterior parts of temporal muscles were recorded as well as

-

in the normal subject, The findings obtaing@ from the present' o
study indicated Qhat the masticatory muséle:iseparated from ﬂ~ A/'V;
manéible by surgery and reattachéd‘to the transplanted bope S N e
‘in bave attalned functlonal recovery. On the contrary the EMGJ o ; . 5
activities of elevator muscles in the mandibuiaf reﬁpected

patients without bone transplantatlon wer; obser&ed as reported

20 the act1v1t1es were extremely 1ower than that

previously,

jgf' of normgl or reconstructed subjects, In the present exper1ment'
it is considered that a little actifity of elevator muscles~ l £
with loss of attachmenf to mandible in the résected patient o
is due to control of central nervous system,

It is skated that d{gastric muscle show ﬁigh—activities —
¥ﬁf. in the normal subject duriﬁg forced opening. In the reconstructed‘}l, ;
patients (Group 1,2;3; including the patients No. 2, 3, 5, 6 E E
(Group 2, 3) whose'digastfic muscle were iﬁjuried by ségment / :

resection, prominent EMG activities of digastric muscle during

powerful opening were found as well as in the normal sub ject .

and any disturbances of mouth opening were not found. This

result indicates that the function of digastric muscle is’

active as normal subjécﬁ,,on_th contrary, electrical activity

f

:ﬂ— 11 -
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of digastric muséle-in the patient No. 15 (Group‘h):with
resection of median part of mandible withput'bone transplentation
is "silent" which suggest that digastric muscle is devoid
of its function. |

In the all patients any disturbances of mouth opening
were not found but all patients with hemimandibqlectemy inciuding
mandibular condyle and partial resection (Group 2;3;&) showed . |

+

lateral deviation. to the operated side during opening'of - .
moutb It is interesting and important fact that-the'range\
of the lateral dev1at10n during wmouth openlng is the same
between in the patlents whose condyles were remalned.and in
the patients whose condyles were reconstructed.

During lateral movement of_;andible; it>hae been reported
that an obvious EMG activity of the three parts of temporal
muscles and a slight activity in the dlgastrlc and masseter >
muscles were recorded.e’11 13 The findings of EMG from the
present experiment with respectfto the normal subject and to
.the reconstructed patient were obtained same responses as
‘previously reported and it is concluded that the muscle activity
during lateral movement in the reconstructed mandible is almost
as active as in the normal subject. Concerning the lateral /
movement to the unoperated side in reconstrueted petients
(Group 2,3), there was.notable disturbances o£ the movement
taoough the muscle activity is nearly the same as in the normal ‘ N

subject, This phenomenon is considered to be accounted for

an influence by limitation of movement of concyle head of

- 12 -



operated side, In the patients of Group 2 whose condyle and
external pterygoidn muscle which.are.important to lateral
movement are remained, alﬁost the same disturbance was observed
as in the patients of Group 3 with reconstructed condyle.

These findings indicate that during mandibular reconstruction
the position of mandibular condyle is changed and is fixed |
witﬁ tfansplanted bone under the alterative and unphysiological.
position. Expecting the recovery of jaw movement we have - '
tried to remain the condyle head but without correct reposit{on

—

of the condyle, the same disturbance as in condylectomy'wfll I

-
o
-

be considered to~occurn'
Regarding the muscle a;tivity Quriﬁg"chewiﬁé in the normal

subject there are marked EMG a;;;Vities of Easséter,'three -

parts -of tempqral and digastric muscle with co?operétive relation-> '

ships between the closing and opéning mdscles as previously ;w

reported.22 These findings in the reconstructed‘pgéients

(Group 1,2,3) are similar to those in the normal subject and

it is supposed thatlthe>funct16nal recovery of-reattached

masticatory muscles are almost the same as in the normal Qubject.'

It is natural that’tbe casesv(Group 4) of resected mandible

without bbﬁe transplantétion displayed very low activities of / 

masticatory muscles especially in the operated side. Every

patients in Group 4 could notlbite peanuts having sound bhalf

of mandible and masticatory muscle of unresected side, These

findings indicate that tbeudefect of mandible whose functions

are accompllshed through the highly‘coordinated activity of the

t
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many mandibular muscles, their complex neural mechanisms and

the movement of temporo-mandibular joint, influenced essentialy

to the masticatory function. - ) : 5 .‘//:

Maximum' biting force ' ;

Maximum Biting force of the first molar of ;andible was
L9kg in the Japanese normal subject and such force is the samejw
as reported in the literature.23’2u’25 EMG aetivities of 4; j,;\
elevator muscles during powerful biting in the wmandibular - M &
reconstructed patients were‘inteneely active as shown .in tpe S .l' ‘k
normal .subject. Imn the reconstructed patients who had natural N
teeth on the operated 51de,_max1mum b1t1ng force is a little
lower than that of the normal subJect but 1n denture wearer S :
on the operated side maximum biting force is far lower than ‘
usual denture wearer with a complaint of severe tenderness , - C /d
of denture underlylng mucous membrane during biting. . Be51dee,
findings of flat and insufficient alveolar ridge of the ' | N
reconstructed mandlble suggested that there is a difficulty |
of prosthetic treatment. Naturally in the patlents without
bone transplantation, extremely decreased maximum biting force . ‘/
and EMG activity were recerded which indicate the almost no
nasticatory function is remained having sound falf of mandible /
with natural teeth and masticatory muscles.

In the patient who bad bone transplantation two years
after mandibulectomy (case No. 13 in Group 4) musele activities
and maximum biting force were far lower than those of the

‘

normal subject before. bone transplantation like other patients

- 14 - : - | N ‘ ;‘

) "lmva.\"



in Group 4, however after bone transplantation muscle activities
and maximum biting force of pperated side were extremely increased,
The élevator muscles, masseter and temporal muscles separated
from the attached area of the mandible for a long duration‘ T
with lower EMG activity and biting fofce were thﬁhght to be so
called disused atrobhy; while after bone transplantation
concerning the extremely increased electrical activity and -
biting force the QuScles reattached to the transplantated \

J

bone are considered to restore their function. P ~

Masticafory‘efficiency,i' . , e A o
Masticatory efficiency in tHeNJapanesemnormal subject’

showed the same result as Europ;;h peaple.z‘ In fﬁe mandibular

- reconstructed patieﬁt the masticatory efficienéy was'inflﬁenced

mainly by the numbers of natural teeth of mandible and occlusal

Yo
r

correlation due to the deviation of mandible irrespébfive of

the resected and/or reconstructed regions in the wmandible,

.

Summary
Eiectromyographic activities of jaw muscles, mandibﬁlar
movement, ma#imum biting force and masticatory efficiency were
studied in sixteen patients with mandibulectpmy. ' | .
1, Electromygraphic activities of the depféssor and elevator
muscles of the mandible were almost the same as nprmal ;hbject o
in the patients with mandibﬁlar reconstruction; and in the

patients without bone,transplantation remarkable low musgle ’

activities were observed,

- 15 ~ : o e : | E



2. Concerning the maximum biting force, in the patienf
with mandibular reconstruction with natural teeth in operated
side, the maximuﬁ biting force was nearly as similar as the
normal subject, but with denture on Qperéted side biting forcév
was far lower fhan usual denture weérer'with the Fémplaint of
tenderness at denture underlying mucou; membrane.w Extremeiy -

low biting force was shown in the mandible resected patients

without bone transplantation,

-

3. The mastid?fory efficiency in the mandibular feconst¥ucfedf
patient was_lower than tpat of the!normal'susject. The loc?Iftx
of resection of the mandible itself did not stfongly.effe;t on; ..
the masticatory efficien;y; but mandibular:deviat%on and the
number of rewmaining ;atural teeth—of the man@ible;werg well
assumed to be import;nt factors for the effective masﬁication.

L, Deviatiﬁn to the operated side during openiﬂé and
distrubance of the lateral movement of the mandible»tO'normal"?
side weré genefally observed in these patients, |

’

5. Electromyographic activities and maximhm biting force of
the patient -with mandibulectomy were extremely ;ncreased after
bone transplantation.

6. There was no marked differences of EMG activities and
maximum biting force betweeh the patients with condylectomy "/:
and without condylectomy;

In conclusion, it méy be stated that jaw mﬁscle activities
of the patients with mandibular reconstruction show almost the

same'activity in the normal subject and the mandibular reconstruction

concerning the reposition ofJocclusal relation and reconstruction

N o {

1
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of the alveolar ridge will enable patients to well recover

the masticatory function,
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Patient No

Preoperation
Group 1

Group 2

Group 3

Group 4

Fig I

CECEE

Group 1

Group 2

No. 4 No. 7
No. 5

Group 3

Patient No. 8 No.ll
No. 9 No.l1l2
No.10

Group 4

Mandibular Resection
without bone transplantation

Patient

No.1l3
No.14

No.1l5
No.1l6

Classification of Mandibular Reconstruction

Reconstruction of median part
Patient No. 2

Reconstruction of mandibular angle
Patient No. 3 No. 6

Reconstruction of mandibular ramus

TABLE 1. CLINICAL FINDINGS OF 16 PATIENTS WITH MANDIBULAR RESECTION

1

n

W « W

10
11

12
13
14

15
16

Age

24

51
26
39
20
53
28
32
24
20
48
Lb

28
b2
65
58

Sex

-m =2 X

- m ] =

Diagnosis

Ameloblastoma
Chronic osteomyelitis

Ameloblastoma
Ameloblastoma
Ameloblastoma
Ameloblastoma

Adenoid cystic carcinoma

Ameloblastoma
Ameloblastoma
Ameloblastoma
Ameloblastoma

Ameloblastoma

Adenoid cystic carcinoma
Squamous cell carcinoma
Squamous cell carcinoma

Squamous cell carcinoma

Resected part

Before operation

LR

3 f angle of mandible

[3 - angle of mandible
6

t+ angle of mandible

3'{ angle of mandible

IS - angle of mandible
(6= somtyie
condyle - 51
‘condyle - 3]
SoRdyie - 7]
[v = conayie

[5 - angle of mandible

{2 - angle of mandible

angle of mandible - 3|

I

Bone transplantation




13
Fig. IT Clinical findings in the patient No.9 with mandibular
reconstruction of right ramus in the mandible
f
A
>
B. C.
Né;.. DEARRNTL S '&»; W T
A. Front and lateral views showing satisfactory facial appearance
N

B. Intraoral feature. Note flat alveolar ridge.

C. Roentgenographic findings. Right ramus part is transplanted with

iliac bone, shows good continuity and contour of the reconstructed
mandible



TABLE Il. ELECTROMYOGRAPHIC SPONTANEOUS DISCHARGES OF MASTICATORY
MUSCLES OF NORMAL AND RECONSTRUCTED SUBJECTS

Patient before . . .
. Patients with mandibulectomy
operation
Muscle Normal No. | Group | Group 2 Group 3 Group 4
subject ’ No.2 No.6 No. 10 No. 15
Left side
Masseter — - - - — -
Digastric - — - + - -
Anterior temporal + - + + - +
Medial temporal + - + + - +
Posterior temporal - — - - - +
Right side \
Masseter + - - - — + —
Digastric - - - + — —
\\ .
Anterior temporal + - + - - N+
Medial temporal + - + — — +
Posterior temporal — - - - - +
— = Amplitude below I5 uv
+ = Amplitude above |5 uv
o o _ _
Fig. III, ELECTROMYOGRAPHIC SPONTANEOUS DISCHARGES OF MASTICATORY MUSCLES AT REST
A C
Left Right Left Right
Masseter !
Digastric
Amsssnmerirvitng, [msrmemprnpasnts e
NN
Anterior temporal
L e T e L ) &w-¢—v-w—~14hF--—~—~—-m~——*
Medial temporal
? Wt e oy e —
Posterior temporal L
B D
Left Right Left Right
Masseter rﬂwhw A A,
Digastric
[ —— NATAAARAAA ottty b SN ot )
S
Anterior temporal
e [ e NN o miss, v, it g
Medial temporal
Ve m»wmw&:.ww-m'
Posterior temporal . ! \ Mf \m
APINN s, VPP YT L T
e fhl ' n Iloo uv

5 sec
(A) Normal subject (C) Group III, No. 10
(b) No. 1, Before operation (D} Group IV, No. 15



TABLE lll. ELECTROMYOGRAPHIC ACTIVITIES OF MASTICATORY MUSCLES OF
NORMAL AND RECONSTRUCTED SUBJECTS DURING FORCED BITING

Patient Eefore Patients with mandibulectomy
operation
Normal No. | Group | Group 2 Group 3 Group 4
subject ) No.2 No.6 No.9 No.I5
Left side
Masseter ++ ++ ++ ++ ++ ++
Digastric — — — — — +
Anterior temporal ++ ++ ++ ++ ++ ++
Medial temporal ++ ++ + ++ ++ +
Posterior temporal ++ - + ++ + -
Right
Masseter \ ++ ++ +4+. ++ + —
Digastric * R - + - ++ - +
- Antetior temporal ++ + ++ ++ ++ -
" Medial temporal ++ ++ + + +4+ . -
Posterior temporal ++ + + ++ + +

— = Amplitude - Opv~ 50 uv
+ = Amplitude 50 uv~100 uv
++ = Amplitude above 100 uv

\l
)
Fig. IV, ELECTROMYOGRAPHIC ACTIVITIES OF MASTICATORY MUSCLES DURING FORCED BITING

- A B c

(o]
Left ' )
Masseter ——-m— ﬂ'llll eatpiigne. —\ v
o 4 '
Digastric e — ‘
Anterior temporal ._m.._ ! ! A~ _m
‘. l'. |I I

'
Medial temporal —”—- %
——m.
Posterior temporal -—w—_ ~—— e i ‘"‘“m'
h i R
[ SN :

Right . ‘

Digastric
Anterior temporal

B SO
Medial temporal \*M\‘% M\w«{u
. - »

Posterior temporal

(A) Normal subject (B) No. 6
(C) No. 13, Mandibulectomy without bone transplantation
(C*) No., 13, After bone transplantation



TABLE N. ELECTROMYOGRAPHIC ACTIVITIES OF MASTICATORY MUSCLES OF
NORMAL AND RECONSTRUCTED SUBJECTS DURING FORCED OPENING

Patient b.efore Patients with mandibulectomy
operation
Normal Group | Group 2 Group 3 Group 4
Muscle subject No. No.2 No.6 No.l0 No.lI5

Left side :

Masseter - - - + + +

Digastric ++ ++ + ++ ++ -

Anterior temporal - — — — — —

Medial temporal - - - - - -

Posterior temporal - - — — — —
Right side

Masseter - + — + — -

Digastric \ ++ ++ + ++ + -

Anterior ‘temparal -. - - - - -

Medial temporal - - - - - T

Posterior temporal — \ - - — — —
Maximum opening (cm) 4.2 4.0 3.5 4.2 4.0 2.5

— = Amplitude ~ O pv~ 50 uv
+ = Amplitude 50 yv~ 100 uv
++ = Amplitude above 100 uv

\.
A

Fig. V. ELECTROMYOGRAPHIC ACTIVITIES OF MASTICATORY MUSCLES DURING FORCED OPENING

A B [
Left !
Masseter N s | ——M\f‘ W
|
; |
Digastric ,‘M‘j _m ;M/_WW"\.
' i 1
Anterior temporal weeseoeew—————— D e e s o 2t sl | —
Medial temporal seamessNsnESm e,
Posterior temporal T ———————————— e ——————— ——
Right
Masseter womitunmimnent, e B e W
Digastric M.« W e ——
i
Anterior temporal W T — hadieh A i Sy

Medial temporal W:\\N\\M\\\M\,\\ N R et ekt

Posterior temporal i S e e e . g
IlOO nv
5 sec
(A} Normal subject (B) Group III, No. 10

(C) Group IV, No. 16



TABLE V. ELECTROMYOGRAPHIC ACTIVITIES OF MASTICATORY MUSCLES OF
NORMAL AND RECONSTRUCTED SUBJECTS DURING LATERAL MOVEMENT

Movement to LEET side

Patients with mandibulectomy

Muscle Normal | Before Group | Group 2 Group 3 Group 4
subject | Operation No.2 No.6 No. 10 No. 14
Left side
Masseter + - - ++ ++ +
Digastric + + + ++ + +
Anterior temporal ++ + + + - —
Medial temporal ++ + + ++ - —
Posterior temporal ++ - - ++ - -~
Right side
Masseter - + — - - +
Digastric + + - + — +
Anterior temporal - - - - - -
Medial temporal - - - - - -
Posterior temporal — - - - — -
Deviation range (cm) 0.7 0.7 0.5 1.0 0.3 0.7

Movement to RIGHT side

Patients with mandibulectomy

Normal Before Group | Group 2 Group 3 Group 4
subjegt | Operation No.2 No.6 No. 10 No.l14

S - - - -

S + + + + - - N
+ - - — - —
++ - + ++ + —
+ + + ++ + -
+ -~ + + + ++
+ + + + - +
++ - — ++ — +
0.7 0.7 0.5 0.2 0.7 0.1

— = Amplitude Ouv~ 50uv
+ = Amplitude 50 uv~100 uv
++ = Amplitude above 100 uv

Fig. VI. ELECTROMYOGRAPHIC ACTIVITIES OF MASTICATORY MUSCLES DURING LATERAL MOVEMENTS

B AY

A
Leflt . N
Masseter -—m—— % I E———
2 o {
. |
Digastric - —wNeigpmmn m —d———
_-I.“' .
’ Some

Anterior temporal —“W——

Medial temporal -'m- —*.
Posterior temporal -m— ——“—— __m

Right
Masseter S

Anterior temporal ) ey

Medial temporal e

Digastric A . e o ad —i—..
-
—_—

Posterior temporal . Tt

MO

IlOO uv
5 sec
Movement range 0.7cm 1.1cm 0.7cm 0. 5cm
(A) Normal subject (left side) (B) Group II, No. 6 (left side)

(A') Normal subject (right side) (B') Group II, No. 6 (right side)



TABLE V1. ELECTROMYOGRAPHIC ACTIVITIES OF MASTICATORY MUSCLES OF
NORMAL AND RECONSTRUCTED SUBJECTS DURING PEANUTS CHEWING

Before' Patients with mandibulectomy
Operation
Muscle Normal Group | Group 2 Group 3 Group 4
subject No. | No.2 No.6 No.10 No. 15
Left side
Masseter ++ ++ + ++ ++ +
Digastric + + + + + +
Anterior temporal ++ ++ ++ ++ ++ ++
Medial temporal ++ ++ + +4+ ++ ++
Posterior temporal ++ + - ++ ++ ++
Right side
Masseter ++ ++ + ++ ++ —
Digastric + + + + + +
Anterior temporal ++ + + ++ ++ +
Medial temporal ++ + + + ++ +
Posterior temporal ++ + - ++ + -
— = Amplitude Ouv~ 50uv
+ = Amplitude 50uv~ 100 uv AN

++ = Amplitude above [00uv

~

Fig. VII. ELECTROMYOGRAPHIC ACTIVITIES OF MASTICATORY MUSCLES DURING PEANﬁTS CHEWING

A B c ce
‘Left . iy - o
N Masseter W\w w fﬂfr\‘wm*"“”’“*i JW’VWW .
Pigastric PRI WA o ety

S ¥ W U Y SIS R
5 . » I
s st AR Al
" I h
. f ' i X
i " 1
Posterior temporal H‘“”*”M‘WWM
& \

Right . ' "
Masseter M gt~y ‘ '—IMW
1“‘1*"“}, Ny W y ,

Y ,Ji 1'\‘1‘ ] ﬂ g W, rn
Digastric el 7 M‘j‘ry ¥ '\\ rM Coea rf"’\"‘/ 'W\’\"-\q ’,AV"\'\«WA
v » \

| A
: . ; i .
Anterior temporal WW . wmu”wﬂﬂ—"m
Lo o
! 4*{ 'ﬁ |
Medial temporal o | . X f"——-‘»mm———-ﬂ«‘**—"-wmum-qw»-‘w_.v.,..am.
1 1

Posterior temporal /\“r/\w &/\V‘ﬁ Y N " .
‘..- " ,/“‘ 1
|100 w

5 sec
(A) Normal subject (B) Group III, No. 10
(€C) Group IV, No. 13, Mandibulectomy without bone transplantation
(c*) Group IV, No. 13, After bone transplantation




TABLE VI. ELECTROMYOGRAPHIC ACTIVITIES OF MASTICATORY
MUSCLES AND MAXIMUM BITING FORCE OF NORMAL
AND RECONSTRUCTED SUBJECTS

operated side

Patients with mandibulectomy

Normal Before Group | Group 2 Group 3 Group 4

Muscle subject Operation] No.2 No.6 » No.9 No. 13

Left side

Masseter ++ ++ + + ++ -

Digastric - - - - + -

Anterior temporal ++ + ++ + ++ +

Medial temporal ++ + + - ++ +

Posterior temporal ++ - + - + -
Right side

Masseter ++ ++ + - ++ -

Digastric - - - - — -

Anterior temporal ++ + + - ++ -

Medial temporal ++ . ++ - - + -

Posterior temporal ++ + + - - -
Maximum biting force

natural tooth (kg) [6 49 [4 37 4]20 [4 35

artificial tooth (kg) 68 43

2 decreased muscle activity and a low biting force were
found with tenderness of denture underlying mucous membrane,
bowever obvious muscle activity were recorded during

forced biting (Table III, Fig 1IV)

Patients with mandibulectomy

Normal -Before Group | Group 2 Group 3 Group 4
supject Operation No.2 No.6 No.9 No. |3

++ ++ - ++ ++ + +
- — — + +
++ +
++ +
+
+
+
+

++ ++ -
++ ++
++ + —

+
+

++ O ++

++ —
++ +
++ - —

6|49 4|37 6|30 [6 36 [6 29
slio

Fig. VIII, ELECTROMYOGRAPHIC ACTIVITIES OF MASTICATORY MUSCLES DURING FORCED BITING

+ +

++
+
+
++ ++
+
++

A B c ct
Left .
Masseter ”—.«- e PV M
\N\ .
Digastric  -—w-vow . ey A “' \\‘V’\N “"“W’

Anterior temporal '-‘u'— ‘W‘ M %
Medial temporal Alw et ditnone eV W *

Posterior temporal "—"w— P w

’ RN,
—Mw.ww

[ s
Digastric "‘W‘ AT A ﬂ'\ﬂ[\hv '
. Na——
Anterior temporal -——”‘ /av
Medial temporal ™ WM“~ “MW"’ T —

Posterior temporal o Y mpnmatm Y
llOO uv

5 sec
’gj’t‘i:;m Natural tooth 3 39 ™ =0 w35 v 10
force (kg) Artificial tooth
(A) Normal subject (B) Group III, No. 9
(C) Group IV, No. 13, Mandibulectomy without bone transplantation
(C') Group IV, No., 13, After bone transplantation




TABLE VII. MASTICATORY EFFICIENCY OF NORMAL AND

RECONSTRUCTED SUBJECT

Patients with mandibulectomy

Normal Before Group | Group 2

subject Operation| No.2 No.3 No.4 No.5 No.6 No.7
Masticatory 68 42 21 26.6 42.2 21.6 34.9 10.0
efficiency %
Numbers of tpe \
natural teeth of the 14 - 14 2 6 It 2 4 12

mandible

Patients with mandibulectomy

Group 3 Group 4
No.8 No0.9 No.1O No.Il No.l2 | No.I3 No.l14 No.I15 No.I6

47.4 10.0 41.5 18.2 O — — — -

13 I I 7 12 12 5 5 2

— =no activity of peanuts eating

O =no examination



Fig I

)
("
\JJ
-

Classification of Mandibular Reconstruction

Group 1

Reconstruction of median part
Patient No. 2

Group 2

Reconstruction of mandibular angle

Patient No. 3 No. 6
No. 4 No. 7
No. 5
Group 3
Reconstruction of mandibular ramus
Patient No. 8 No.ll
No. 9 No.l2
No.10
Group 4

Mandibular Resection
without bone transplantation

Patient No.1l3 No.l5
No.1l4 No.lé6

TABLE 1. CLINICAL FINDINGS OF 16 PATIENTS WITH MANDIBULAR RESECTION

Patient No. Age Sex Diagnosis Resected part Bone transplantation
ke el 1 24 F Ameloblastoma Before operation *
P 2 51 F Chronic osteomyelitis .E_?_E— . i
. 3 26 M Ameloblastoma 3 * angle of mandible T

4 39 M Ameloblastoma IB - ;ngle of mandible &
5 20 F Ameloblastoma 6 { angle of mandible +
6 53 M Ameloblastoma 3 + angle of mandible +
7 28 M Adenoid cystic carcinoma [5 - angle of mandible *
- 32 F Ameloblastoma m + .
24 F  Ameloblastoma “condyle - 5| +
10 20 F Ameloblastoma —;BEE;T;_:_51 +
11 48 F Ameloblastoma m +
12 44 F Ameloblastoma [4 - condyle ks
Group 4 :
13 28 N Adenoid cystic carcinoma |5 - angle of mandible -
14 L2 F Squamous cell carcinoma |2 - angle of mandible -
15 65 M Squamous cell carcinoma angle of mandible - 3 -
16 58 M Squamous cell carcinoma _E_¥_3_ ) -



Fig. II Clinical findings in the patient No.9 with mandibular

reconstruction of right ramus in the mandible

Front and lateral views showing satisfactory facial appearance
Intraoral feature. Note flat alveolar ridge.
Roentgenographic findings.

iliac bone,
mandible

Right ramus part is transplanted with
shows good continuity and contour of the reconstructed



TABLE Il. ELECTROMYOGRAPHIC SPONTANEOUS DISCHARGES OF MASTICATORY
MUSCLES OF NORMAL AND RECONSTRUCTED SUBJECTS

Patient before . . .
. Patients with mandibulectomy
operation
Muscle Normal No. | Group | Group 2 Group 3 Group 4
subject ’ No.2 No.6 No. 10 No.I5
Left side
Masseter - - - - - -
Digastric - - - + - -
Anterior temporal + — + + - +
Medial temporal + — + + - +
Posterior temporal — - — - — +
Right side
Masseter - - - - + -
Digastri¢ - - - + — -
Anterior temporal + — + - — +
. Medial temporal + — + - - +
Posterior temporal — — - — - ‘ +
— = Amplitude below 15 uv
+ = Amplitude abowve I5uv
Fig. I&I. ELECTROMYOGRAPHIC SPONTANEOUS DISCHARGES OF MASTICATORY MUSCLES AT REST
A C
Left Right Left Right
Masseter ~
Digastric
Anterior temporal '
TSIV F A Qo o
|
Medial temporal
e M I |
Posterior temporal L__.¢
B D
Left Right Left Right
Masseter ,,,\F,rn.,MfmﬂM R e Vo e Vg V| VRN WS NY
Digastric
[Pt et ety --Nﬁﬂ~"'\rJ\wwﬂwMﬁ*UN/
Anterior temporal
e [ AR i, o, et P
Medial temporal
Vv W'MM"-{-:.WMM
Posterior temporal . uf \m
T Y o\ a0 e oo o I
) f & ' ﬁ 100 pv
b 5 sec
(A) Normal subject (C) Group III, No. 10

(b) No, 1, Before operation (D) Group IV, No. 15



TABLE lll. ELECTROMYOGRAPHIC ACTIVITIES OF MASTICATORY MUSCLES OF
NORMAL AND RECONSTRUCTED SUBJECTS DURING FORCED BITING

Patient Before Patients with mandibulectomy
operation
Normal No. | Group | Group 2 Group 3 Group 4
subject ) No.2 No.6 No.9 No. 15
Left side
Masseter ++ ++ ++ ++ ++ ++
Digastric - - - - _ ¥
Anterior temporal ++ ++ ++ ++ ++ ++
Medial temporal ++ ++ + ++ ++ +
Posterior temporal ++ -~ + ++ + —
Right
Masseter ++ ++ ++. ++ + —
Digastric - + - ++ — +
Anterior * temporal ++ + ++ ++ ++ —
Meliial  temporal ++ ++ + + ++ _
Posterior temporal ++ + ++ + +

— =Amplitude Ouv~ 50uv
+ = Amplitude 50 yv~100 uv
++ = Amplitude above 100 v

Fig. IVX ELECTROMYOGRAPHIC ACTIVITIES OF MASTICATORY MUSCLES DURING FORCED BITING

Rl
et

»
Left
Masseter

Digastric

Anterior temporal

Medial temporal

Posterior temporal

Right

Masseter

Digastric

Anterior temporal

Medial temporal

Posterior temporal

(A) Normal subject (B) No. 6

(C) No. 13, Mandibulectomy without bone transplantation
(C') No. 13, After bone transplantation



TABLE N. ELECTROMYOGRAPHIC ACTIVITIES OF MASTICATORY MUSCLES OF
NORMAL AND RECONSTRUCTED SUBJECTS DURING FORCED OPENING

Patient b‘efore Patients with mandibulectomy
operation
' Normal Group | Group 2 Group 3 Group 4
Muscle subject No-1 No.2 No.6 No.l0 No.IS
Left side
Masseter - - - + + +
Digastric ++ ++ + ++ ++ -
Anterior temporal - - — - — -
Medial temporal - - - - - -
Posterior temporal - — — — — —
Right side
Masseter - + - + - -
Digastric ++ ++ + ++ + -
Anteriqr \temporal - - — — — —
‘Medial temporal e - — - — -
~ Posterior temporal - - — - — -
~
Maximum opening (cm) 4.2° 4.0 3.5 4.2 40 - 2.5

— = Amplitude Ouv~ 50uv
+ = Amplitude S50 uv~100 uv
++ = Amplitude above 100 uv

Fig. bu ELECTROMYOGRAPHIC ACTIVITIES OF MASTICATORY MUSCLES DURING FORCED OPENING

A B Cc
Left | ¢
Masseter o—smmmmmsmtipne—— _.M 'W
Digastric «M— _m \Mf-m/‘\J\,w_\_\
I
Anterior temporal =—wesereesmma——. B atteannatiad
Medial temporal  =erpunithatsiwews e, -ty
Posterior temporal  —eesw—etc——— et ————— —
Right
Masseter Wi oteimabetoom AR o i W
Digastric M’* W et vt
Anterior temporal WAV ORI gty TP — R T s a e e e
|
Medial temporal WK\N\'\A\\\M\_\\ [ N
Posterior temporal o s e ~ o = S ]
=
llOO uv
5 sec
(A) Normal subject (B) Group III, No., 10

(C) Group IV, No, 16



TABLE V. ELECTROMYOGRAPHIC ACTIVITIES OF MASTICATORY MUSCLES OF
NORMAL AND RECONSTRUCTED SUBJECTS DURING LATERAL MOVEMENT

Movement to LEET side

Patients with mandibulectomy

Muscle Normal | Before Group | Group 2 Group 3 Group 4
subject | Operation No.2 No.6 No. 10 No. 14
Left side
Masseter + - - ++ ++ +
Digastric + + + ++ + +
Anterior temporal ++ + + + . - -
Medial  temporal ++ + + ++ - -
Posterior temporal ++ - - ++ — -
Right side
Masseter - + - - — +
Digastric + + - + - +
Anterior temporal - - - - - -
Medial temporal — - - - - -
Posterior temporal - — - - - -
Deviation range (cm) 0.7 0.7 0.5 1.0 0.3 0.7

Movement to RIGHT side

Patients with mandibulectomy

Normal Before Group | Group 2 Group 3 Group 4
subject | Operation No.2 No.6 No. 10 No.14

-_— + f— — —_— -
+ + + + ~ -
+ - — — —_ —_
B - - - - Ny
++ - + ++ + -
+ + + ++ + -
+ - + + + ++
+ -+ + + - +
H - - ++ . - +
0.7 0.7 0.5 0.2 .07 Ol .«

¥

— = Amplitude Ouv~ 50wuv

+ = Amplitude 50 uv~100 uv

++ = Amplitude above 100 uv
Fig., VI, ELECTROMYOGRAPHIC ACTIVITIES OF MASTICATORY MUSCLES DURING LATERAL MOVEMENTS
A

Left
et —————

A
Masseter '—m——

B
% N
/
Digastric fcd\\w m \
Anterior temporal --m-—

Medial temporal -'m— —w-
Posterior temporal —m— _'“" AP
AARE ¢y i

Right
Masseter

oy

Digastric A -~ . e o —a-

Anterior temporal s ey _— !W

Medial temporal ——— —_—— ’m\-\

Posterior temporal . s ——————————— —“—‘

M

llOO uv
5 sec
Movement range 0.7cm 1.lcm 0.7cm 0. 5¢cm
(A) Normal subject (left side) (B) Group II, No. 6 (left side)

(A') Normal subject (right side) (B') Group II, No. 6 (right side)



TABLE VI. ELECTROMYOGRAPHIC ACTIVITIES OF MASTICATORY MUSCLES OF
NORMAL AND RECONSTRUCTED SUBJECTS DURING PEANUTS CHEWING

gefore. Patients with mandibulectomy
peration
Muscle Normal Group | Group 2 Group 3 Group 4
subject No. | No.2 No.6 No.10 No.I5
Left side
Masseter ++ ++ + ++ ++ +
Digastric + + + + + +
Anterior temporal ++ ++ ++ ++ ++ ++
Medial temporal ++ ++ + ++ ++ ++
Posterior temporal ++ + - ++ ++ ++
Right side \
Masseter ++ ++ + ++ ++ -
Digastric N + . + + + + +
* Anterior temporal ++ + + ++ ++ +
Medial  temporal ++ + + + ++ +
Posterior temporal ++ + - ++ + —

— = Amplitude O;l\;~ 580 uv
+ = Amplitude 50 pv~ 100 uv
++ = Amplitude above 100 uv

A

Fig, VII, ELECTROMYOGRAPEBIC ACTIVITIES OF MASTICATORY MUSCLES DURING PEANUTS CHEWING
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A B C
T Messoter ot gy "’-ﬂ"‘fﬂrr‘wm"”’;ww"wmww‘/‘

igastric AN oMot o oo Sl

Anterior temporal “‘W«JVM "W M*WW
i . .
coser vamnrer AR el Ml
" | h
N i
. { .
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g / q | ; o, -
Digastric VUJ\“,J.'\"’M‘H‘JA fv '1"t .\\ r"w{' W ;’»"ﬁ-/‘ '«/"”"\'\"’\«m‘w./\-\a,—'\"“w/"
g ) J <
| | 1‘ ,
Anterior temporal ‘W“*Wﬂww,’wﬁm
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" o had

100 wv
5 sec
(A) Normal subject (B) Group III, No, 10
(C) Group IV, No., 13, Mandibulectomy without bone transplantation
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TABLE VI. ELECTROMYOGRAPHIC ACTIVITIES OF MASTICATORY
MUSCLES AND MAXIMUM BITING FORCE OF NORMAL
AND RECONSTRUCTED SUBJECTS

operated side

Patients with mandibulectomy

Normal Before Group | Group 2 Group 3 Group 4

Muscle subject Operation| No.2 No.6 »+ No.9 No.I3

Left side

Masseter ++ ++ + + ++ -

Digastric - - - - + -

Anterior temporal ++ + ++ + ++ +

Medial temporal ++ + + - ++ +

Posterior temporal ++ - + - + -
Right side

Masseter ++ ++ + - ++ -

Digastric - - - - - -

Anterior temporal ++ + + - ++ -

Medial temporal ++ . ++ - - + -

Posterior temporal ++ + + - - -
Maximum biting force

natural tooth (kg) [6 49 [4 37 a]20 [4 35

artificial tooth (kg) 68 [4 3

* a decreased muscle activity and a low biting force were
found with tenderness of denture underlying mucous membrane,
bowever obvious muscle activity were recorded during
forced biting (Table III, Fig 1V)

unoperated side

Patients with mandibulectomy

Normal Before Group | Group 2 Group 3 Group 4
suhject Operation. No.2 No.6 No.9 No. I3
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Fig., VIII, ELECTROMYOGRAPHIC ACTIVITIES OF MASTICATORY MUSCLES DURING FORCED BITING
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(A) Normal subject (B} Group III, No. 9
(C) Group IV, No. 13, Mandibulectomy without bone transplantation
(C*) Group IV, No. 13, After bone transplantation



TABLE WI. MASTICATORY EFFICIENCY OF NORMAL AND

RECONSTRUCTED SUBJECT

Patients with mandibulectomy

Normal Before Group | Group 2

subject Operation| No.2 No.3 No.4 No.5 No.6 No.7
Masticatory 68 a2 21 26.6 42.2 21.6 34.9 10.0
efficiency % \ -
\Numbérs of the
natural teeth of the 14 N ¥ 2 6 il 2 4 ™~ 12

mandible

Patients with mandibulectomy

Group 3 Group 4
No.8 No.9 No.10 No.l!l No.l12 | No.I3 No.14 No.I5 No.16

47.4 100 41.5 18.2 o) - — — -
13 I I 7 12 12 5 5 2

— =no activity of peanuts eating

O =no examination





