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Efficacy of abdominal dermis fat graft as the interpositional
material in the management of Temporomandibular joint
ankylosis in children- an original study
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Abstract: Aim of the study is to evaluate the efficacy of inter positional dermis-fat graft in the management of
Temporo-mandibular joint(TMJ) ankylosis in children by assessing the maximal mouth opening prior and after
procedure, complication at both donor and recipient sites, and prevention of re-ankylosis after inter positioning.
Both unilateral, bilateral osseous and fibro-osseous ankylosis of both sexes in 5 patients and the age ranging
from 5-12 years were included in this study . All the cases were treated with gap arthroplasty and the gap was
filled with an autogenous abdominal dermis-fat graft procured from the supra pubic region. The dermis fat graft
interpositional arthroplasty is a safe and effective procedure in the management of temporo-mandibular joint
ankylosis which prevents re-ankylosis especially in children by minimizing the occurrence of excessive joint
fibrosis and heterotopic calcification. .
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l. Introduction

TMJ ankylosis is an extremely disabling affliction that causes problem in mastication, digestion,
speech, appearance and hygiene. It also has an impact on the psychologic development of patient and
can place patient’s life in jeopardy at anytime because of the inability to open the mouth . More
number of authors worked on the placement of temporalis muscle as the interposition material in the TMJ
(temporomandibular joint) surgery.  Verneuil [1] was the first to use autogenous tissue (temporalis flap) as an
interpositional material in 1860. In 1914, Murphy [2] reported the use of autogenous fat for interposition after
lysis of TMJ ankylosis. Inherent lack of strength and profound atrophic tendencies account for lack of support
for this tissue at that time. The use of temporalis muscles as the interposition material in the TMJ surgery have
their own merits and demerits. Arthroplasty without interposition requires a gap of 10-20 millimetres to
prevent re-ankylosis . With this large gap, there is loss of ramus height, no support for the rotating
mandible with a tendency to contra lateral open bite and deviation on opening. So creation of large gap is
not an ideal method of management for TMJ ankylosis, a minimal gap not more than 10mm with interposition
material become mandatory to prevent re ankylosis. Most of the operators accepted the temporalis muscle and
facia are the right choice as the interposition material for the past few decades. Difficulty in  mouth opening
and vigorous post operative exercise are troublesome for the patient if temporalis muscle is used as the
interposition material due to compression of the nerves which may subsequently reduce the mouth opening.
Balaji SM in 2003 [3] found the submandibular anchorage of the broad temporalis muscle in the prevention of
re ankylosis. He also said the temporalis flap is the ideal interposition material due to its close proximity,
minimal risk of nerve damage and with increased vascularity. He stressed that postoperative exercise is
mandatory but to a minimal extent only.Though many advantages were claimed by using these flaps,
discomforts like pain during movement due to nerve compression and an ugly bulging in the temporal region of
that side may not be neglected. Steinberg and Hohn in the year 1994[4] reported two cosmetically advantageous
sites (suprapubic and inguinal fold) for harvesting dermal graft with primary linear closure. Chossegros et al in
1999 [5] in a retrospective review with 31 patients concluded the reliability of full thickness skin graft
interposition. He observed 90% success and also recommended the necessity for early physiotheraphy, and
about the right selection of interposition material for preventing recurrence. G. Dimitroulis in his
retrospective clinical study in 2004 [6] found that autogenous dermis-fat interpositional graft is an
effective procedure for the prevention of re-ankylosis. Dimitroulis G et al again in 2008([7], after detailed
studies reported about the fate of dermal fat graft by using magnetic resonance image. They have stated that the
intermittent compressive forces of the joint may act as a negative influence on the growth and also explained the
fat tissues are maintained within the joint space itself. Larry M Wolford et al in 2008, [8] in their study of fixing
prosthesis in the joint space have not encountered any fibrosis or bone formation. Mehothra et al in 2008 [9]
randomly divided 17 patients in to 2 groups, the first group was treated with dermis fat graft procured from the
groin where as the controlled group treated with temporalis fascia. They concluded the use of dermal fat graft
has minimal donor site morbidity which is a safe and effective inter position material to prevent reankylosis.
Yazdani et al in 2010[11] conducted a study on 20 patients to prove the efficacy of Temporalis muscle
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interposition verses dermal fat grafts which were implemented on 2 groups, 10 patients in each group, by
considering the amount of presurgical and post surgical maximum incisal mouth opening and lateral
excursion. The result was comparable and almost satisfactory. Thangavel et al in 2011 [12] in their study on
seven patients with dermal fat graft interposition, reported that they have not witnessed any relapse during the 2
years follow up. G.Dimitroulis et al in 2011[14] reported that Neo adipogenesis inhibit the growth of new bone
and cartilage there by inhibit the regeneration of the new condylar head, but the fat in that site failed to protect
the condyle completely against additional deteriration in 6.5% of the total 17 patients. Virendra singh et al in
2011 [15] in a retrospective study of 10 ankylosis patients with a follow up of 6 months to 2 years, have not
witnessed any relapse during the treatment using buccal pad fat as an interposition material.. Gaba et al in 2012
[16]in a study with 18 patients achieved better mouth opening , less pain and prevention of the heterotropic bone
formation as the advantages of using buccal pad fat . The complications like scar, infection , seroma and wound
dehiscence are similar to those encountered with other graft procurement technique and may be minimized by
adherence to proper surgical technique. In this study, no post operative complications were recorded. All our
patients showed satisfactory healing at the donor site. No patient encountered any decrease in mouth opening till
the end of 2 years follow up.

1. Materials and methods :

A prospective study involving 5 children who presented with TMJ ankylosis of both sexes and
the age ranging from 5-12 years were included in this study. Both unilateral, bilateral osseous or Fibro-
osseous ankylosis, were included in this study. Selection criteria are patients with restricted (or) nil mouth
opening, radiological evidence of TMJ ankylosis, history of previous surgery presenting with recurrence.
Patient with evidence of fibrous ankylosis, false ankylosis due to extra articular fibrosis, pathological
condition or mechanical obstruction were not included in this study.

Alkayat-Bramley incision was used to gain access to the TMJ in all our cases. The
ankylosed segment was removed using upper and lower osteotomy cuts and a gap about 10 mm was created
(Fig. 1). Adequate mouth opening ranging from 31 to 36mm was achieved. No attempt was made to refashion
the glenoid fossa. The dermal fat graft was procured from the suprapubic region. An elliptical incision of
about 7x3 cm was made in the skin to harvest the graft in the suprapubic region.(fig 2) This area was de-
epithelised. A second elliptical incision was made just within the borders of the original incision to
procure dermis-fat graft of volume 6-20ml (Fig. 3). This volume is about 20-30% more than the actually
required for the interposition . The graft was stored in the saline solution. The wound margins were
undermined and layer-wise closure was performed. The graft was folded onto itself with the dermis
surfaces apposed. The subcutaneous fat was neatly trimmed to fill the gap making sure that all the
dead spaces were eliminated. The graft was passively placed into the cavity (Fig. 4). The capsule was then
closed and wound repaired in layers. Physiotherapy, help to mobilize the joint, was commenced 7 days
after operation and continued for 4-6 week. The clinical evaluation of efficacy of this procedure was done on
the basis of maximum mouth opening studied as pre procedural, intra operative, one-week post procedural, and
monthly follow-up period ranging from 21 to 24 months. The other parameters considered were prevention of
reankylosis after interpostioning and complications at both donor and recipient site. Patients who underwent
gap arthroplasty with dermis fat graft interposition had an significant increase in mouth opening from a range of
2 to 7mm (mean 4.4) prior to procedure to 31-36 mm (mean 34mm) following surgical intervention (table 1,
Fig. 5,6). This mouth opening achieved on the table was maintained till the end of 2 years follow up. All the
unilateral ankylosis patients had some degree of mandibular deviation to the operated side on maximum mouth
opening. Only one unilateral case (case no.3) necessitated ipsilateral coronoidectomy, because the mouth
opening achieved with the gap arthroplasty was judged to be insufficient at the time of surgery and so
coronoidectomy performed during the same operation. In the follow up period, none of the patients suffered
from reankylosis. It is of interest that all patients were able to make protrusive and lateral movements within a
couple of month following surgery. All the patients had a satisfactory mouth opening and were pleased with the
outcome. Post operatively no reduction in mouth opening was witnessed in any of the patient. None of the
patients requested for scar revision over the supra pubic region.

I1l.  Discussion

In India, trauma to the TMJ was documented as a major etiologic factor for TMJ ankylosis.
[10] In this study, all the patients had a history of trauma. Lot of autogenous, allogenic , alloplastic and
xenografts materials are used as the interpositional materials since from the earlier days. The autogenous
materials commonly used are muscle, fascia, cartilages, skin, fat etc for the management of TMJ ankylosis. A
live pedicled graft is more successfully helping in the prevention of recurrence. Temporalis muscle and fascia
are broadly used by many surgeons as the interposition material. Post surgical pain on jaw movements and a
vigorous physiotheraphy to prevent reankylosis are the inevitable problems in patients who are treated with
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temporalis muscle as interposition material.[3,10,13] Balaji SM explained in his modified technique that
less amount of post operative pain and decreased need for post operative physiotheraphy are the advantages.[3]
To overcome the disadvantages pertaining to temporalis muscle use in gap arthroplasty a safe and effective
procedure ,interposition with dermal fat graft [4,6] is implimented . Quick and easy graft procurement, minimal
donor site morbidity, easy sculpture to fit neatly into any size cavity, hidden scar (below the belt line) and
minimizes the occurrence of excessive joint fibrosis and heterotopic calcification there by consequently
providing improved range of motion are said to be the advantages of using dermal fat graft. [3, 4,6 9, 12] Pain
on jaw movements are almost alleviated as the physiotherapy started 1week after operation. This sort of
advantage helps the children to continue the exercise without a break which in turn helps in prevention of re
ankylosis. Viable condition of fat tissues even after years at the joint region are studied and proved by many
authors. [6, 7, 14, 16, 17] The surgeons who used the dermal fat graft as the interposition material for the
management of TMJ ankylosis uniformly claimed the minimal fibrosis action and hetarotopic calcification
prevention [8,14] as the advantages of using dermis fat graft. Some authors also practiced with the buccal
pad fat [15,16] as the interposition material and uniformly claimed the material, buccal pad fat, was taking
appreciable part in the prevention of reankylosis . Satisfactory results were obtained by surgeons who used
dermal fat grafts rather than using the usual temporalis fascia.[11] The interpositioned fat tissues  nicely
thrives and adopted to the cavity and allows the functional movement and the viable fat tissues help to
prevent reankylosis as the fat tissues in the cavity are living even for many years [14,17] . The purpose of this
article is to present the clinical experience of using autogenous abdominal dermis-fat interpositional graft
in the surgical management of TMJ ankylosis especially in children [9] where as majority of the other
studies with interposition dermal fat grafts were conducted on adult patients. In this study, we preferred to wait,
for a period of 7 days before commencing mobilization of mandible. This delay allows early phase healing of
the surrounding tissue and interpositional graft, which may perhaps respond more favourably to mobilization
through pseudo-articular joint formation than with immediate post operative mobilization. Post operative
physiotheraphy for a long period is a must in order to maintain the mouth opening achieved during surgery and
for prevention of recurrence. Unfortunately lack of physiotheraphy is seen in child patients, whose joints are
inter positioned with temporalis muscle, due to pain, as the sensory innervations are compressed during jaw
motion and physiotharaphy. This is a cause for gradual decrease in the mouth opening which may lead to
relapse. But pain at the surgery site during jaw movements and physiotheraphy is completely absent in our
patients. Postoperatively there was no need necessitated for our patients to keep the jaw idle without doing
mouth opening exercise , as there was no pain associated with the TMJ region during movement. Normal
regular movement of the jaw promote dramatic improvement in mouth opening and no reduction in mouth
opening was encountered during the 2 years follow up. Therefore the dermis fat graft interposition is an
effective and ideal procedure for the treatment of TMJ ankylosis in children.

IV. Figure and table

1V.Figures :

. "".‘. h.- il .
Fig.2:Incision made in the suprapubic region
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- .
Fig.4: Interposition of dermis-fat graft

Fig.5: Preoperative mouth opening

Fig.6:Post operative mouth opening

V. Table 1 preoperative, on table and post operative mouth opening after 2 years

Patient Age Sex Joint Duration of | Follow up Mouth opening in mm
No affected Ankylosis period Pre .op Post op Mouth opening
(Years) opening opening At 2 years
1 12 M L 4 24
months 7mm 36mm 36mm
2 5 M Both 1 22
months 3mm 35mm 35mm
3 10 F R 2 23
months 6mm 31mm 31mm
4 12 M R 2 21
months 2mm 35mm 35mm
24
5 9 F R 3 months 4mm 33mm 33mm
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V.  Conclusion:

The dermis fat graft interpositional gap arthroplasty is a safe and effective procedure in the
management of TMJ ankylosis especially in children. The tendancy for reankylosis are more common among
children, due to lack of exercise due to because of fear for pain during jaw motion and physiotheraphy, if
temporalis muscle is used as the interposition material. The jaw movements and physiotheraphy are well
tolerated and maintained by our patients since the gaps were filled with dermis fat grafts . The dermis fat graft
minimizes the occurrence of excessive joint fibrosis and heterotopic calcification and consequently providing
improved range of motion. Graft procurement is quick and easy with minimal morbidity and the wound and scar
in the anatomical skin creases are accepted cosmetically. The results obtained in our study are highly
satisfactory and encouraging, supporting the role of dermis fat graft as the interposition material in TMJ
ankylosis cases especially in children. However, a large sample size and a longer follow-up period are required
to consolidate the findings.
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