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Abstract

A comparative study of occlusal wafers Tor orthognathic surgery made Tor 185 orthognathic surgery

paticnts with mecan age of 24.4 « 4.3 years, is presented . This study is intendced 1o highlight any waler associated

surgical problems, which determine wafer design, Various types ol occlusal wafers were used during the period
g E ¥i { P

of this review, but in moast of the cases a simple quick-cure acryvlic wafer was [ound Lo he the most satislactory.

However, somae difficult patients with cleft palate or neuromuscular disorder may reguire walers of a novel

design and marterials.

The treatment of severe malocclusions and facial
deformities of skeletalorigin ofteninvolvesacombined
arthodontcandsurgicalapproach. Mostorthognathic
surgical procedures involving single or double jaws
requite occlusal wafers to facilitate surgical efficiency,
accuracy and stability.””

The orthognathic surgery walers (Figure 1) are
used in orthognathic surgery as: a) an intermediate
guide [or repositioning the mobilized maxilla relative
to the intactmandible, b) anaid toachieve the planned
final occlusion, and ¢ a post-operative proprioceptive
auidance {se¢ belowy, The wafer enables the dental
arches 10 be put in any desired preplanned posi-
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tion.”" Thiseliminatesintra-operative decisions, which
arcolten impaired by limitatons of access especiallvin
viewing the posterior segments,” The wafer is also
valuable when the post-operative occlusion is not
sutliciently stable [or either temporary or permmanent

mtermaxillary fixaton.

Post-operative Proprioceptive Guidance

After rigid fixation of the mandible the wafer may
be wired to the maxilla, or less frequently w the
mincdible, 10 provide post-oporative proprioceplive
guidance {or up to two weeks, The water will help the

paticnt 1o gain occlusion inte the planned position



22 Vachiramon A, el al.

Fig. 1 High-impact acrylic intermediate (left) and the final
{right) occlusal waters.

witl or without the help of clastics by over-riding the
This
also improves the arch relationship for any final

paticnt’s pre-operative proprioceptive drive.™

orthodonuc refincment of the occlusion.

Types of Occlusal Wafers

The waters may be fabricared {rom self-cured or
heatcured methyl methacrylate or more rarely cast in
silver or cobaltchromuum allov{or ditlicult clefi patawe
cases. [t Is essential to use recent models for waler
construction, impressions must be taken at least 2
weeks atter any final adjusunent of the orthodontic
stabilizing arch wire. Shmitarly icisfutile to use models,
which precede the removal of an appliance pre-
operatively, A poorly designed and fabricated waler
can spoil the most skilful surgical wechnique '

Proffitand White ' advised thatfor patieniswhose
archies had been levelled before surgery, the thinnest
pracicalwaterswith 1o 2 mnof material between the
teeth was the minimuwin necessary to keep the walers
trom breaking easily during use. This problen may e
resolved by the use of high impact acirvlic. Tt has also
heen suggested that the wafer could be made slightly
thicker posteriorly (<2mm) 1o allow some room for
upward recoiling of the condyvle post-operatively,” The

lierature review showed that there was a lack ol

consensus among the orthognathic swrgeous and
technologisison the type and design of occlusad walers,
Thisstudyvisintended to highlightanywalor-associated

problems, which determine wafer design,

MATERIALS aND METHODS

In Depurtmentof Orvaland Maxillofacial Suirgery,
Fastman Demal Institute and  University College

Thai J Surg Jan. - Mar. 2002

Patients

Walers Bimaxitlary Single Jaw

Fig. 2 Patients and walers reviewed for this study.

Welers = total number of waters used during this
stugdy period.

Patients - total number of patients reviewed.
Bimaxillary = double jaw surgery.

Single jaw = single jaw mandibular or maxillary
procedure.

Lovdon Hospitals during the period from 1992-1993,
385 occlusal walers made for 185 arthognathic surgery

patients with the mean age of 244 = 4.3 vears: 35 single

Jaw andd 130 bimaxillary sargery (Figure 2).

The following types of walers were fabricated and
used: (Figure 3)

1} 64 clear seli=cured and 40 heat-cored acrylic
walers with (Anal) orwithout {intermediate) holes for
wire loop suspension.,

2y 102highimpactacvlic walerswith full ocelusal
coverage and provision for wire loops,

3) 13 walers with ball end clasp and 14 with C
claspswith full occlusal coverage in high impactacvlie,

1) 24 thick {(before amorotation) and 24 thin
{afier the autorotation) waters in high impact acrvlic
{(Figure ).

3) T6walerswith posteriorocclusal coverage only
(with lingual conunector): 10 in high impact and 6 in
clear acryvlic,

61 24 shortanteriorwalersin high mpact acrylic.

7) 8 wafers with transpalatal acrvhic connectors
and full occlusal coverage in seltcuring polymethyl
methacrylate,

8) O silver and 4 cobalt chroniwm allov wafers,
with buccal loops and palatal holes for wiring.

The orthognathic surgery workup was carried
ow using the Denar Shdemane Gecebow (Denar
Corporation, USA}Y and facial midline jig recordings.’
Inipressions were cast in Kemrock, a synthetic dental
stone, and the models anatomically mounted on the
Denar Automark avticulator using the tacebow transfer
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C.anto CH Hi B.End C.clasp Thick  Thin PHi P.C  Short T.C Siver CC

Fig. 3 Various types of walers used during this study.

C.aulc = sell cured ciear acrylic waters.
CH = heat cured clear aceylic wafers,
Hi = high impact acrylic walers.
B.End = walars with ball end clasps.

C.lasp = walers with C type clasps.

Thick = walers made wilhoul masidioular autorclation after maxillary impaclion.
Thin = walers made alier maxillary aulorotation in cases of maxillary impaction.
P.Hi = walers with poslerior covesage made from high imgact acrylic.

P.C — walers with poslericr coverage in clear acrylic.

Short = shert waler with anterior coverage in high impact waler.

T.C = wafers transpalatal conneclors.

Silver - wafers cast in siiver a2ltoy mainly for cleft palate patients.

c.C ~ watfers castin coball chromium alloy, rarely used in catients with neuromuscular disorder.

Fig. 4 A. Thick occlusal wafer in high impact acrylic
B. Thin occlusal wafer in high impact acrylic
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record. The facial midline was marked on the patent
andihe modelsasindicated by the midline jig recording
and the model surgerny was carried out following the
Eastman technique.”

Osteotomy wafers were fabricated following
standard laboratory procedures {or processing poly-
methyl methacrvlate and metals. Beading wax sweips
were used to mask the orthodonte brackewss on the
dental casts and 1o conuol the flow of the acrvlic deep
into the sulel and the palate,

Usinga proforma provided with the orthognathic
surgery workup, participating surgeons were asked (o
incicate whether the waters were satisfactory or
unsatisfactory and comment freely on the wafer
matcerial, design, accaracy, fiv or any other problem
and suggest modifications. All the intermediae and
the final occlusal waferswith the filled pro (ormaswere
collecred after surgary, exinnined and the results

analvzed,

Resuias

In 170 patients (929 thewaferswere found w he
satisfactony with good surgical resulis. Whereas, 15

patients (8%) wafers were recorded as unsatisfactory

Thai J Surg Jan. - Mar. 2002

(Figure 5). Olthese, two broke during the operation,
twa short high impact waters produced an anterior
open bite, one gave inaccurate maxillary movemeuts,
wo were not used as the surgeons changed the
treatment plan and in 2 patients the walers did not it
wellenougharthe operation. Theremaining 6 did not
fivat the trv in stage so had 1o he modilied or remade,
The thick occlusal walers were conceptually regarded
asinaccurate and cumbersome, the majority of surgeons
were reluctant to use them, Walers retained with ball
end or G rype clasps were found useful during the
operation, but unstable for raining clasties. Metal
walers used in three cases were found o be very
rehable, Walerswith transpalataland lingualconnectors
were disliked.  All participating surgeons preferred
thin walers trimmed close to the 1eeth with holes o
accommodate wire loop suspension to the maxilla,
Most partcipating operators felt better 1o be able to
check the ficol clear acvlic walers.

DISCUSSION

This review showed that a quick-cure polymethyl
methaenylate occlusal wafer was reliable and miost
popular for routine orthognathic surgery, although in
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Fig. 5 Patients with unsatisfactory wafers.
Patients - total number of patients with unsatisfactery wafers.

W.B - number of walers broke during the operation.
AOB - shert anterier walers produced anterior open bite.
Inac = walers produced inaccurate movements.

N.used = wafers not used as treatment plan was changed.
Inad = fit was inadequate.

Re at ry in slage wafers did not fit and were remade cr mcdified
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some cases other wpes of occlusal wafer may be
required. Paticnts requiring maxillury segmental
surgery, cleft palate or uncooperative paticnts with
neuromuscular disorder, who may exert exceptional
occlusal forcesin immediate post-operative phase may
require metal occlusal walers with or without palatil
CXLCTISIONS,

Itis patt ol our orthognathic surgery protocol w
check the modetsurgervin the presence of the patients
and v the walers, with the exception of segmental
procedures. Six wafers (3%) were regarded unsadis-
factory or the treatment plan was changed atthe nvin
stage and the waters had to be remade or modified.

It cases where waters fitted the models but were
not accurate intraorally, it was felt that the mest likely
cause was the inability of the passive orthodontic
archwire Lo retain tecth in position after the active
orthodontic phase. In one case, it was felt tha the
wiler repositioned the maxillic incorrectly: the water
wasabandoncdand the maxillawas fixed in the required
position. Intwocases, the fitund ostcolomy movements
with the water were inadequate, which may be a
reflection of weakness in model singery technique or
errors in occlusal registration.”  In two cases where
wafers broke at the fixation stage, both cases involved
scgmental procedures and the thin wafers were made
using scll-curing clear acrvlic, which possibly
compromised the waler suwength, Adeditionally, in
seementalsurgical procedures there mavbe a tendency
to force the waler into position without adequate
amounts of hone heing removed thus putting extra
stress on the waler, This problem was resolved with the
use of high impact acrvlic in these dithicult cases,

Block and Holfinan™ suggested the use of ball-
cnd clasps incorpovated into the wafer 10 make it
removable and claimed that paticnts could maintain
an improvedlevel of oral hvgicne, and atthe same time
having the use of a wafer and training clastics 1o
maintain occlusal stabilin.  In practice, the authors
found this method previded poor stability for training
clastic ractionandwaswithoutimproved oral hvgiene,
The back of sutlicientadvantage oversimple wire loop
suspension did not justify the additonal time for
design and construcuon,

Riplev’ suggested the use of a composite waler,
whichwasrelativelv thick and cumbersome, Thisstudy
showced that surgeons genevally dishked thick wafers.

Conversely, Teller and l’uge'”

suggested the use of
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carbon fiber o strengthen the occlusal water so that it
could be made very thin, Harris and Reynolds,” Protti
and While? also ermphasived the use of the thinnest
possible waler., This review, supported by the authors’
expertence, showed that a quick-cure high impact
acrvlic was substantally move reliable for thin waters
than self-enred clear acrvlic, which was more liable 1o
[racturc. For patients with neuromuscular disorders
or with cleft maxillary surgery requiring exira-oral
suspension, a silver or cobalt chiromiwim allov wafer
may be required. In two cases, the surgeon reported
that short anterior waters produced anterior open
bite. Thick wafers were cumbersome and difficulr to
manipulate intraorally. Silver and cobalt chromium
walers were time consuming 10 produce but essential
in a small number of patients.

For bimaxillary procedures inis common pracice
to constract hoth intermediate and the inal wafers as
thin as possible Lo minimize occlusal discrepancics.
Paradoxically the use ol a thinintermediale waler also

!

assiunes that the “amorotation™ of the aruculated
modcels used 1o fabricate this wafer 1s an accuvare
simulaton of an operative anatomical change.” To st
this, Bamber and Harris® constructed a thick wafer
withoutautorotation of the artculated modelsrelating
the repositoned maxillato the unchanged mandibular
maclel and compared with a thin wafer constructed
hetween the repositioned maxilla and "awtorotated”
mandible. Thevreported thatcontrary to expeciations,
cantric relation in the anaesthetized recumbent patient
appeared to luncion in the same way as the articulator
hinge axis. Notonly did 74 per cent of cases show no
diffcrence berween the thick and the thin walers, but
also in the romaining 26 per cent the mean difference
was only 1.6 mm = 0.6 mam, This crror in the antero-
posterior direction in 26 per cent of cases would
appearto be determined by adiscrepancy heonween the
anatomical hinge axis in relation to the articulator
axis,”! which would be anticipated more frequently
with anarbitrary [acebow svstem and marked individual
anatomical variation. !

The differenceshetween the anacsthetized cenric
relation and aclive centric occlusion can usually be
eliminated by overcorrection ol the anteroposterior
position of the mandible and immediate post-operative
proprioceptive training with elastics and the finalwaler
[or twoweeks, followed when necessary by orthodontic
refinemnent of the buccal occlusion. This controlled
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review of walers showed that an occlusal waler design

may vary much depending upon the patient and the

treatment plan in a sinall number of patients, but in

mostcases simpleautopolymerizing aervlic waterswith

holes for maxillary suspension would prove to be most

viluable.

4.
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