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ABSTRACT

Ankylosis is a very common condition developed Ipaiafter damage to mandibular condyles or
temporomandibular joint (TMJ) at a growing age.Tmant of temporomandibular joint ankylosis is a l#ae
and suffers from a high incidence of recurrencéh@ugh treatment of ankylosis has been tried ab/ees nearly
200 years ago, no single technique produced sati@fa results. To report our experience of 105TNkydoses
cases managed with different surgical modalitieemf 1999 to 2014 in our institute. The sample cstssif all the
patients who have been operated in our deptt. foankyloses using different surgical treatmentarfr@999 to
2014. Pre- and postoperative assessment includétmugh history and physical examination to deieenthe
cause of ankylosis, the maximalincisal openinge tgp the ankyloses and recurrence rate. The meanveap
15.4,12.4,13.6 and 14.3 years for gap arthoplastterpositional arthroplasty with CCG, Interpositial
arthroplasty with acrylic spacer and Interpositidnarthroplasty with temporalis myofacial flap respieely.
Trauma was the only etiological factor in all thases of the present study. Preoperative CTscarsaled various
types of ankylosis, according to Sawhney’s clasgiin (9), type | (n=21), type Il (n=40), type (h=49) and type
IV (n=8). The mean maximal incisal opening (MIO)}tlre pre and post operative period was 10.2 an@ 88gap
arthroplasty group,10.5 and 34.3 in interpositioraathroplasty with CCG group,15.3 and 28.7 in iqesitional
arthroplasty with acrylic spacer group and 7.1 aB8.4 in interpositional arthroplasty with tempomalmyofacial
flap group. The recurrence rate was 10% (n=3) ip@athroplasty,2.63% in interpositional arthroplgswith CCG
group,8.33% in interpositional arthroplasy with giic spacer group and no recurrence was observed in
interpositional arthroplasy with temporalis myofakflap group. The recurrence always occurred ikgosis type
IV in all groups.

INTRODUCTION

Ankylosis of the temporomandibular joint (TMJ) is @ntracapsularunion of the disc-condyle complexttie
temporalarticular surface that restricts mandibutamvements, including the fibrous adhesions or bfrsjon
between condyle, disc, glenoid fossa, and emindhelt is a serious and disabling condition thaayntause
problems in mastication, digestion, speech, appearaand hygiene. It can also causesdisturbancésciad and
mandibular growth, and acute compromise of the ayjrimvariably resulting in physicaland psychologidsability
(2-5).TMJ ankylosis is most commonly associatedhwriauma (13-100%), local or systemic infection-gB3%6), or
systemic disease (10%), such as ankylosing spdisjyheumatoid arthritis, and psoriasis. Ankylas® also occur
as a result of TMJ surgery (6). The treatment ofJTamkylosis poses a significant challenge becatisechnical
difficulties and a high incidence of recurrencevaiety of techniques for its treatment have beescdbed in the
literature. However, no single method has produggfbrmly successful results (3,6,7).
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MATERIALSAND METHODS

A sample of 105 patients with unilateral and bilakemjankyloses who have been operated over ageri 15
years was taken. Patients were treated by gapopt#sty, sialisticspacer, temporalis facia or meistbtal joint
reconstruction with costochondral graft. Preopeeatassessment included a thorough history and gqdilysi
examination to determine the cause of ankylosie,agresentation, sex, ankylosistype, treatmenurrence rate,
pre and post operative maximalincisal opening. phetographs were also taken preoperatively, ingeratively
and postoperatively. The ankylosis was classifistbeding to Sawhney’s classification(9) into fouffetent types:
type | when there was minimal bony fusion, but agtee fibrous adhesions around the joint; typenhen there
was more bony fusion, especially at the outer exfdbe joint surface, but no fusion within the monedial area of
the joint; type lll, when there was a bridge of bdsetween the mandible and the temporal bone;yaadlV, when
the joint was replaced by a mass of bone. Radidgragxamination included panoramic radiographs @wdputed
axial and coronal tomography (CT) to determinegkient of the ankylosis and to rule out any otheseaof limited
mouth opening.

Surgical Procedures: Exposure of the TMJ was done by the preauricatgaroach described by Ellis and Zide (10)
under general anesthesia.After exposure and iéesiidn of the site of the ankylosis, aggressiveig®n of the
fibrous and/or bony mass wascarried out with rolmls and chisels until the mandibular movementsewer
achieved. Next the glenoid fossa was recontouretkesssary. For all surgical procedures bilatevedrmidectomy
was performed irrespective of mouth opening achieafeer ipsilateral coronoidectomy.

For the gap arthroplasty, in addition to this phae, a gapof at least 15 mm was created betweegl¢hoid fossa
andthe mandible. Fig.1

For total TMJ reconstruction, after resection, atgohondral graft was put in place in order to nstaict the TMJ
fig.2. The graft was inserted through a submandibiricision and fixed using two 1.5mmx6mm titanisorews.
All the grafts have been taken froffi Bb on right side and contoured to the shape ofigtar head before insertion.
All patients were put on IMF for 10 days to allovafy stabilization.

In case of interpositionalarthroplasty with acrydjgacer, the gap created was filled with medicadlg acrylic after
contouring it to the proper shape using acrylimtrier burs.

The temporalis myofacial flap was raised and pass®ter the zygomatic arch and was sutured withntldial
tissues fig.3

The post-operative jaw opening and closing exescigere started at®ost operative day using wooden ice cream
sticks for initial six months except in patientdlwcostochondral grafts where an initial periodL6fdays IMF was
placed. All patients were followed-up for one yaad maximum incisal opening recorded at one ,ttsixeand
twelve month intervals.

TABLE 1. Depicting the different surgical treatment modalities and the parameter s used in the study

MEAN MEAN M,'\:]A
NO. OF MEA IPNRCEBOAP ANKYLOSE | ETIOLOG |F;\1%S|; AOLP RECURRENG | ONE
TYPE OF PROCEDURE PATIENT S TYPE Y YEAR
AGE L OPENIN E RATE
S LILILIV FIU
(years) | OPENN G M.O
G (mm) (mm) (m.m')
=5 =0
1I=10 Trauma=28 11=0
GAP ARTHROPLASTY 30 15.4 102 | 0 rauma-28| 383 i 305
V=3 V=3
=7 E
Trauma
INTERPOSITIONAL =13 T 11=0
ARTHROPLASTY WITH CCG 38 124 105 1 =16 =37 36.4 =0 34.3
_ Infection=1 _
V=2 V=1
1=2 1I=0
INTERPOSITIONALARTHROPLAS lI=4 Trauma 11=0
TY WITH ACRYLIC SPACER 12 13.6 153 | =5 =12 831 111=0 28.7
V=1 V=1
INTERPOSITIONALARTHROPLAS :7_713 Trauma I'lf%
WITH TEMPORALIS 25 14.3 71 | =2 =24 39.8 e 38.4
MYOFACIAL FLAP v Infection=1 o
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RESULTS
105 patients (60females and 40 males) were sulthtdt& MJ ankylosis surgery (Table 1).

The mean age wasl15.4,12.4,13.6 and 14.3 years dpr agthoplasty, interpositionalarthroplasty with &C
Interpositionalarthroplasty with acrylic spacer ahderpositionalarthroplasty with temporalis mydédcflap
respectively (table 1).Trauma was the main etiaalgiactor (96%) whereas history of infection vpassent in few
patients (3.8%) (table 1).

Preoperative CTscans revealed various types oflasiky according to Sawhney’s classification (9pet| (n=21),
type Il (n=40), type 1l (n=49) and type IV (n=8&gble 1).The mean maximal incisal opening (MIO}ha pre and
post operative period was 10.2 and 38.3 in gap@stasty group,10.5 and 34.3 in interpositionalamptasty with
CCG group,15.3 and 28.7 in interpositionalarthrepglawith acrylic spacer group and 7.1 and 38.4
interpositionalarthroplasty with temporalis myofdciflap group. The recurrence rate was 10% (n=3)gap
arthroplasty,2.63% in interpositionalarthroplastytmCCG group,8.33% in interpositional arthroplasigh acrylic
spacer group and no recurrence was observed irpasigional arthroplasy with temporalis myofacilp group
(Table 1). The recurrence always occurred in argigltype IV in all groups (Table 1).

n

DISCUSSION

The main causes of TMJ ankylosis are trauma arettioin(2,6). Estimates of a traumatic origin rafrgen 26%
t075% and of infectionfrom 44% to 68%. Roychoudhury et al. (3) retrosipety studied 50 cases of TMJ
ankylosis and showed that trauma was documentednasgjor etiologic factor in 86% of all cases. le thresent
study also , trauma was the main etiological factdrhis may be because most of our patients wearm fa
population were maxillofacial surgery is still infancy and most of the patients with jaw fractueéber remain
undiagnosed or are mismanaged .TMJ ankylosis égsrar@mn condition, and its management is difficujt there is
no agreed treatment, and results have been vaigadleoften less than satisfactory (2,3,6,7). Thetrifrequently
reported operations include gap arthroplasty, jpasitionalarthroplasty and joint reconstructionhwatutogenous or
alloplastic materials (2,3,6,11,12).Gap arthropladbne gives rise to a gap between the articwdtscand the
mandibular ramus and has the advantage of simpligitl short operating time (6). On the other hdrftag the
disadvantage of generating a pseudo-articulatiati, shortening of the mandibular ramus and, in toldj itseems
to increase the risk of recurrence (3,6). Matswetral.(13) studied the functional and anatomic geanafter
gaparthroplasty by using animal models and showet this procedure for TMJ ankylosis did not restdiMJ
functionally and histologically to its preexististate. On the other hand, Vasconcelos et al. @pbrted 8 cases of
ankyloses (type | to 1V) treated by gap arthroplatd found no recurrence in their series with l¥o up of at
least 24 months. Complications such as the devedapaf an open-bite in bilateral cases, prematedusion on
the affected side with contralateral open bite milateral cases, and limited mouth opening postatpely are
possible (6,13). In the present study,out of altofa30 patients operated with this technique, ¢heswere three
recurrences, probably related to the type of ardiglm question (type 1V). The mean MIO increasearf 10.2mm
preoperatively to 30.5 mm in the post-operativeiqeerwhich may suggest that this technique was gdige
successful in the treatment of ankylosis.

Interpositionalarthroplasty with autogenous or plbstic material at the osteotomy site is a meamanfor

preventing recurrence (7,6,13). Various materialsetbeen used such as skin (3), dermis (15), @afise temporal
muscle/fascia(2), silicone (7,13) and cartilage) (However, there are possible disadvantages, asichorbidity at
the donor site and unpredictable resorption whengemous material is used, and a risk of foreigdyb@action
when alloplastic material is used (13,16). Thusprasent, there is no ideal interpositional grafte following

problems are encountered with present grafts: raustnlinkage and fibroses, fascia lacking bulk,ilege tending
to fibrose and calcify, and alloplasticimplants enfunctional loads disintegrating and causingifpréoody giant
cell reactions (4). In this study, four types aempositional materials have been used with varyasylts with best
results obtained from interpositionalarthroplastthwemoromyofacial flap.
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Fig.1.Depicting gap arthroplasty Fig. 2 Fig.2.Costochondral graft being exposed for
TMJ reconstruction in a patient with TMJ ankyloses.

Fig.3.Interpositional arthroplasty using temporomyofacial flap

TMJ reconstruction may be necessary for patienth wktensiveosteotomy and consequently insufficrantus
height, and can be performed with costochondrdtgralavicularosteochondral grafts, iliac cresaftg, coronoid
process grafts and alloplastic condylar implant®)(7The most widely accepted autogenous technigue
costochondral graft. According to Macintosh (1He tadvantages of this graft are its biological catilylity,
workability and functional adaptability. The growplotential of the costochondral graft makesit tiheai choice in
children (6,18). Potential problems include fraefuurther ankylosis, donor site morbidity and tagiable growth
behaviour of the graft (19). This problemcould loéved using the coronoid process, which in patiavith long-
standing TMJ ankylosis is longer and thicker, sootild be used to take the place of the condylelamgthen the
mandibular ramus, thus avoiding a second surgitalasid no increase in donor site morbidity (2MisTgraft has
also the advantage of a predicable behavior (6).

In all patients in this study the ipsilateral cosatectomy was performed as the coronoid procesistémgrow in
along-standing ankylosis causing inadequate ingEaijve interincisal opening (6). One patient using
costochondralgraft recurred, maybe because thismatad an ankyloses type IV associated with ngicadhia,
which was not treated at the same operation time.

To avoid these problems a number of alloplasticenis(acrylic, synthetic fibres, titanium totalrjosystems) and
systems have been developed for use in the reaatistr of the TMJ (21). Alloplastic joints are sdiwl allow a

closer reproduction of the normal anatomy of thatjowith restoration of vertical dimension, avaida of donor
site morbidity, reduction in operation time and caér risk of recurrent ankylosis (19). The main lpjems

associated with these materials relate to weaheajdint surfaces, foreign body reaction, mobibifythe implant
with displacement, and implant fracture, causedstrob the time, by the use of inappropriate allsptamaterials
(17,22).Borcbakan (23) was the first to use anlaccpndyle in the surgical treatment of TMJ anlsjito Acrylic is

a simple, inexpensive material that can be prodimeally and does
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not require an additional surgical site. In thisdst, the results with acrylic spacer were not &attery. Out of 12
patients ,3 had extrusion of the acrylic spacehiwia months time ,2 had recurrence within threenttmd and 4
patients were complaining of difficulty chewing tfued.

Irrespective of the technique chosen by the surgaggressive resection of the bony or fibrous astiysegment is
crucial to avoid recurrence. In addition, a diskectof the muscles of the mandibular ramus andlafesial
coronoidectomy must be carried out to prevent igadee intraoperative interincisal opening, becahsecoronoid
process may be elongated in long-standing cases\(B)construction of the TMJ is ideal. After thaggressive
physiotherapy should be recommended in order taplisand prevent adhesions, prevent soft-tissuéractions
and redevelop normal muscle function (8,24). Sontbas prefer to wait for a period of 5 to 7 dags fpain and
swelling to subside before commencing mobilizatéithe mandible.

This delay allows early phase healing of the surding tissues. The potential problem with early iizdition is
that it may provoke bleeding and create a largedtema with delayed healing and an increased likelihof
wound breakdown, disorganization and ossification (

Regardless of the surgical approach used to gaesado the TMJ, the final dissection places tbafaerve at risk
for damage (9,25). A loss of function of the frdistand orbicularis oculi muscles is always a paitisy (9). The
incidence of complications such as permanent injiirthe facial nerve is very low (5,26), with ratarying from 9
to 18% (27) and 1.5 to 32% (25), usually disappeavithin 6 months. The right choice of techniqoe rhaking
the approach to the TMJ, such as the preauricytroach modified by Alkayat and Bramley(28) and the
preauricular approach described by Ellis&Zide (M¥en properly performed, may decrease the ristanhaging
this nerve (4). All nerve damage in this study eoed in ankylosis type IV treated by gap arthroplasith an
incidence of 21.42%; two of these patients recavevighin 4 months and the other within 6 monthsslpossible
that the difficulty of the surgical procedure ifatéon to the type of ankylosis may increase ts&siof damage to
the facial nerve, especially because the longerdtivation of surgery, the longer tissues are sépdyrahereby
increasing the risk of such damage.

The articular reconstruction with alloplastic ot@genous grafts, or gap arthroplasty for the treatnof ankylosis
is shown to be efficient in relation to the posemgiive maximalincisal opening, recurrence anctaldr function.
Since the majority of the published studies on husnare case series, it is necessary to condudestudgth the
same type of ankylosis and operative techniqueagoing a larger sample in order to permit compassof the
various forms of treatment.
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