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Aim: To evaluate the feasibility and usefulness of absorbable gelatin sponge soaked in

triamcinolone acetonide as an interposition material in the treatment of temporoman-

dibular joint (TMJ) ankylosis.

Materials and methods: This retrospective study was conducted in 350 patients of TMJ

ankylosis who visited our outpatient department between 2000 and 2010, and were treated

by the same surgeon. Patients were randomly divided into two groups, where in group 1,

absorbable gelatin sponge soaked with triamcinolone acetonide was interposed in the

surgical gap created after arthroplasty and in group 2, temporalis fascia was interposed.

Preoperative assessment included history and physical examination, along with cause of

ankylosis, Postoperative observation were undertaken for maximum mouth opening

(MMO), facial nerve paralysis and recurrence.

Results: At one year follow-up, in group 1 MMO ranged from 35 to 45 mm with no case of

re-ankylosis while in the other group 25e43 mm, with re-ankylosis in 20 patients (13.69%).

Conclusion: The findings of this study showed successful management of TMJ ankylosis

using absorbable gelatin sponge soaked in triamcinolone acetonide in cases which did not

require condylar reconstruction.
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1. Introduction
Fig. 1 e Preoperative mouth opening of patient with TMJ

ankylosis.
Temporomandibular joint ankylosis results from fusion of

bones within the joint or calcification of the ligaments around

it, and presents with difficulty in mouth opening, mastication

and speech, disfigurement, compromised air way and

psychological stress.1,2 Treatment comprises of arthroplasty;

simple resection of the bony fusion3,4 or interposition arthro-

plasty, with interposition of alloplast5,6 or autologous mate-

rial,7,8 and reconstruction of condyle only or the glenoid fossa

as well.9e12

Anatomically, a cartilaginous layer on the normal condyle

surface separates the condyle from adjacent tissues of the

joint but after gap arthroplasty, there is a fresh wound on the

bone surface, where fibrosis and ossification may occur. A

range of materials are used for interposition like autogenous,

the temporalis fascia or muscle, cartilage grafts, dermis fat

graft and alloplastic material such as acrylic, proplast, teflon,

silastic, etc. to avoid this. Temporalis muscle flap is the most

commonly used interpositionmaterial because of theminimal

morbidity of donor site.13

Absorbable gelatin sponge is non-toxic, non-allergenic,

non-immunogenic, and non-pyrogenic. It is gamma-sterilized

and provided with double packing. The sponge is easily cut to

fit the surgical cavity. Itmay be applied dry to thewound using

pressure. It absorbs 40 times its weight of well agitated oxa-

lated whole blood or 50 times of water and adheres easily to

the bleeding site. It rapidly controls capillary and venous

bleeding, forming a stable adherent coagulum. The uniform

porosity of absorbable gelatin sponge is good for favorable

hemostasis. When implanted in vivo, it is completely absor-

bed within 3e5 weeks.14 The rationale for using this as inter-

positionmaterial following gap arthroplasty is firstly, to fill the

ample dead space created within the joint cavity after

arthroplasty, to avoid bleeding and to prevent direct bony

contact between condyle and glenoid fossa for prevention of

further recurrence. Triamcinolone has been added to gelatin

sponge to reduce inflammation and thus reduce the potential

for osteogenesis and fibrosis.

This study aims to determine the efficacy of our protocol for

TMJ ankylosis that entailed resection of ankylotic mass and

interposition of absorbable gelatin sponge soaked in triam-

cinoloneacetonidewithearlymobilizationandphysiotherapy.
Fig. 2 e Preoperative orthopantomogram of patient with

TMJ ankylosis.
2. Material and methods

This retrospective study was conducted in 350 patients of TMJ

ankylosis who visited our outpatient department from 2000 to

2010 and treated by the same surgeon. Informed consent was

taken from all patients, or their parents. A detailed history of

the age, mode of onset, duration, and gender was recorded.

Pre and postoperative examination of TMJ was done by clin-

ical assessment of jawmovement andmeasured, inter-incisal

distance on maximal mouth opening (MMO). Radiological

examination was carried out on orthopantomogram and

computed tomography scan (axial and coronal view) of both

joints to observe any complications such as fibrosis and

ankylosis (Figs. 1e3).
Patients were divided into two groups randomly. In group

1, absorbable gelatin sponge soaked with triamcinolone ace-

tonide was interposed to fill the gap and in group 2 temporalis

fascia was used as interposition material.

All surgical procedures were carried out under general

anesthesia by naso-tracheal intubation using fibroscopy. The

joint was exposed through Al-Kayat Bramley incision and gap

arthroplasty was done to create a minimum of 1 cm gap.

Re-contouring of glenoid fossa was also done. MMO was

measured, if it was less than 35 mm, ipsilateral and/or

contralateral coronoidectomy was done to achieve minimal

mouth opening of 35 mm. In group 1, unilateral coronoidec-

tomywas done in 77 cases and bilateral in 74 cases, while in 24

cases coronoidectomy was not performed. In group 2,

http://dx.doi.org/10.1016/j.jobcr.2012.11.006
http://dx.doi.org/10.1016/j.jobcr.2012.11.006


Fig. 3 e Preoperative axial CT scan of patient with TMJ

ankylosis.

Fig. 5 e Immediate postoperative orthopantomogram.
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unilateral coronoidectomy was done in 36 patients and bilat-

eral in 11 patients. Absorbable gelatin sponge soaked with

triamcinolone acetonide (Fig. 4) was interposed to fill the gap

created after arthroplasty in all the cases of group 1. In group

2, temporal fascia was rotated and interposed in the gap. The

joint was closed layer by layer. A firm pressure dressing was

applied, and maintained for 72 h in all patients.

Mouth opening exercises were started after 7 days. Patients

were discharged after 10 days with proper instructions

and training. Follow-upassessmentwasperformedat 1, 3 and6
Fig. 4 e Gelatin sponge soaked in triamcinolone acetonide

interposed into the joint space.
months; thenafter every year further follow-upwasperformed

for periods up to minimum of 3 years (3e9 years) (Figs. 5e8).

Postoperative observation were assessed for pain, swelling,

infection, paresthesia, mouth opening, midline deviation, TMJ

movements on palpation, occlusion and recurrence.
3. Results

This study comprised of 350 patients of TMJ ankylosis with

total 417 joints. There was a slight female preponderance.

Duration of ankylosis ranged from1 to 19 years. Ankylosiswas

bilateral in 61 cases (34.85%) and unilateral in 114 cases

(65.14%) in group 1. In group 2, 36 (20.57) caseswere of bilateral

ankylosis and 139 (79.42%) cases were unilateral ankylosis. In

bothgroups, traumawas themost commoncauseof ankylosis.

Preoperative MMO ranged from 0 to 10 mm; immediate

postoperative 35e45 mm in both groups. At one year follow-

up, group 1 MMO ranged from 35 to 45 mm with no case of

re-ankylosis while in group 2, MMO was reduced (25e43 mm)

and 20 (13.69%) patients had re-ankylosis (Table 1).
4. Discussion

The therapeutic objective in TMJ ankylosis is to provide form

and function with prevention of recurrence. Different
Fig. 6 e Immediate postoperative CT scan.
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Fig. 7 e CT scan after one year.

Table 1 e Comparison of mouth opening in two groups.

Group 1 Group 2

Intraop mouth opening (mm) 38.86 � 2.12 38.74 � 2.64

Mouth opening after 1 week (mm) 37.09 � 1.66 36.21 � 3.38

Mouth opening after 1 year (mm) 39.74 � 1.45 32.74 � 9.74

Mouth opening after 1 year wasmore in group 1 when compared to

group 2.
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treatment modalities include osteoarthrectomy with inter-

position of temporalis muscle,15,16 temporalis fascia, buccal

pad of fat, or alloplasts. There is a general consensus of

opinion that recurrence is less likely with interposition

arthroplasty.17 Arthroplasty without interposition requires

a gap of 10 mm or more1 which may result in contralateral

open bite and deviation on opening,18 so it is advisable not to

create a gap of more than 10 mm to avoid occlusal, and

deviation problems. In adults, interposition arthroplasty is the

only treatment required but in children, total joint recon-

struction with costochondral graft or sternoclavicular graft is

needed to restore function, form and future jaw growth.

The reason for failure of temporalis fascia may be incom-

plete coverage of raw surface of resected margins of ramus.

Suturing of fascia into ramus stump is not always possible and

there are chances of slippage of fascia from the bony stump.

Also pain during physiotherapy is more with temporalis

fascia, which may be due to vitality of the fascia, causing pain
Fig. 8 e Postoperative mouth opening of patient.
during active physiotherapy, leading to re-ankylosis in

absence of physiotherapy.

Ideal interposition material should be such that it can help

in growth, restore ramal height without causing any

morbidity at donor site and prevent the ankylosis. But till date

no such interposition material is available. Blood clot formed

within the space created by arthroplasty can lead to formation

of fibrous and or bony mass, which may cause limited mouth

opening. Quantity of clot is directly related to partial or

complete re-ankylosis. Factors such as bleeding, amount of

surgical created gap, vascularity of the bony ends (mandibular

condyle and glenoid fossa), smoothness of the bony ends and

age, along with active physiotherapy are important factors

contributing re-ankylosis.

Gelatin sponge is extracted from animal tissue, and is

mainly animal collagen. It is hydrophilic and multi-porous to

concentrate blood components by absorbing water in the

blood to arrest bleeding.19 Interposition of absorbable gelatin

sponge is suggested with the idea that it will minimize the clot

formation, with the separation and covering of both the ends,

condyle as well as glenoid fossa. Without soaking it in

triamcinolone, gelatin sponge alonemay act as a scaffold20 for

osteoblasts so as to reduce the potential for osteogenesis.

Soaking it in triamcinolone acetonide, it is likely to be resor-

bed21 within 4e6 weeks of placement with minimal scarring

and foreign body reaction.22 Within this period (4e6 week

after placement) healing will take place in the joint region

with the establishment of pseudo-joint in place of temporo-

mandibular joint.

Although gel foam neither can help in growth, nor it

restores the normal ramus height, it seems to be a good option

for prevention of re-ankylosis as it reduces the amount of

hematoma formation, causes lesser fibrosis and less pain

during postoperative physiotherapy. It also completely covers

the newly created raw bone surfaces. It resorbs within 4e6

weeks, during this period, bony ends get eburnated and

chances for further bone growth between both (ramus side as

well as glenoid fossa side) bone ends are reduced. First four

weeks are very important for the formation of hematoma and

its consolidation which contribute to the chances of devel-

oping re-ankylosis. If hematoma formation is less and bony

ends are covered with gel foam soaked in triamcinolone ace-

tonide, proper physiotherapy is established, there are fewer

chances of re-ankylosis.

The logic behind using triamcinolone acetonide is that it is

a most potent, intermediate acting glucocorticoid. Glucocor-

ticoids inhibit cytokines and thereby attenuate osteoblast

differentiation, which accounts, in part, for bone loss during

glucocorticoid therapy.23 Also glucocorticoids act directly on

osteoblasts and osteocytes to induce apoptosis and reduce
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bone formation.24 It was, therefore, used with the intention to

reduce chances of bone formation and hence re-ankylosis.
5. Conclusion

Gelatin sponge alongwith triamcinolone acetonide is effective

and successful as interposition material in treatment of TMJ

ankylosis, it not only simplifies the procedure, but also seems

to be safe to obtain function and prevent relapse. However, It

may require further insight into how gelatin sponge and its

modification affect disease outcome. A long term study may

be required to establish the use of absorbable gelatin sponge

along with triamcinolone in TMJ.
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