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Abstract

Background of the study :- Obstructive sleep apnoea is identified as repetitive
and intermittent upper airway collapse or narrowing during sleep. Skeletal
advancement through maxillomandibular surgery remains the most effective
surgical treatment for OSA but is radical with certain relapse rate. Distraction
osteogenesis of mandible is a single-jaw surgical treatment alternative to bi-jaw

surgeries having lesser complications.

Aim: To evaluate the effects of distraction osteogenesis in management of
obstructive sleep apnoea patients secondary to temporomandibular joints

ankylosis.

Methods: Five patients were included in this study. Preoperatively the patients
were worked up for polysomnography and CT scans. Only those patients with
Apnoea-hypopnoea index >15 events/h denoting moderate to severe obstructive
sleep apnoea were included. Distraction osteogenesis was followed with 5 days
latency period in adult patients and O days for children. Rate of distraction was
1 mm/day for adults and 2 mm/day for children till the mandibular incisors were
in reverse overjet. After 3 months post distraction assessment was done using
polysomnography and CT scan. TMJ ankylosis was released by doing

interpositional arthroplasty after distraction osteogenesis.

Results: Post distraction improvement was seen in clinical features of OSA like
daytime sleepiness and snoring. Polysomnographic analysis also showed
improvement in all cases with apnoea-hypopnoea index from 40.80 to 2.80 per
hour. Oxygen desaturation index improved from 38.26 to 2.50 per hour.
Cephalometric analysis showed improvement in all parameters. Upper
pharyngeal airway pace improved from 9.40 to 12.40 mm. Lower pharyngeal
airway space improved from 5.60 to 9.60 mm. Mandibular length increased
from 51.20 to 59.20 mm. Ramal height increased from 37.80 to 43.20 mm and

mouth opening improved from 5.80 to 37.80 mm.




Abstract

Conclusion: Distraction osteogenesis is a stable and beneficial treatment option

for temporomandibular joint ankylosis patients with obstructive sleep apnoea.

Keywords: Temporomandibular joint ankylosis, distraction osteogenesis,

arthroplasty, obstructive sleep apnea.




Introduction

Ankylosis of the temporomandibular joint is an intracapsular union of the disc-
condyle complex to the temporal articular surface that restricts mandibular
movements, including the fibrous or bony fusion between condyle, disc, glenoid
fossa, and eminence.! Trauma is the most frequent cause of TMJ ankylosis
followed by local or systemic infection and diseases including ankylosing

spondylitis, rheumatoid arthritis, and psoriasis.?

Normal airway depends upon several factors like oral (lower) and
nasopharyngeal (upper) airways, appearance of face, absence of TMJ pathology
(TMJ ankylosis), normal TMJ function, mouth opening of 35-55 mm,
mandibulohyoid distance (6.5cm), normal morphology and growth of mandible
and maxilla and neck appearance.® TMJ ankylosis is a disabling condition as it

affects all factors relating normal airway*.

Patients with TMJ ankylosis develop obstructed or reduced oropharyngeal
(upper) and nasopharyngeal (lower) airways®, severe maxillomandibular
dysplasia, convex profile, reduced mandibulohyoid distance, decreased chin to
neck angles etc®. Decreased mouth opening causes serious problems in
mastication, digestion, speech, appearance, and hygiene.” Overall it disturbs
facial and mandibular growth, leads to acute compromise of the upper and lower

airway invariably resulting in physical and psychological disability.58

Diagnosis of TMJ ankylosis is usually made by clinical examination and
imaging studies, such as plain films, orthopantomograms, computed

tomography (CT) scans, MRI, and three dimensional reconstruction.®

The management goal in TMJ ankylosis is to improve the patient’s
stomatognathic function, correct associated facial deformity, decrease pain, and
prevent reankylosis. Various surgical modalities have been proposed to manage
TMJ ankylosis including gap arthroplasty, interpositional arthroplasty, and total
joint reconstruction. Autogenous tissues, such as ear cartilage, temporalis
muscle flap, dermis, fat, and bone, have been used. Alloplastic materials, such

as Proplast Teflon and Silastic have also been used, but with high failure rates.®
12




Introduction

Obstructive sleep apnoea is characterized by episodes of complete collapse of
the airway or partial collapse with an associated decrease in oxygen saturation
or arousal from sleep. This disturbance results in fragmented, nonrestorative
sleep. Obstructive sleep apnoea occurs as a common disorder in children born
with congenital craniofacial deformities as well as in male adults .*%*® Surgical
treatment is indicated in the cases with high apnoea-hypopnoea Index. Although
soft tissue surgery like uvulopalatopharyngoplasty offers success in treating
OSA in selected cases, bone surgery is often required in
congenital/developmental anomalies of the craniofacial complex.
Maxillomandibular advancement has been shown to be highly effective in
improving OSA conditions.!® Conventional orthognathic procedures have been
the workhorse for advancing the craniomaxillofacial and mandibular complex
at multilevels. The principle is to create a well controlled fracture at specific
anatomical region to allow repositioning of the jaw segment in a planned
position. In OSA cases, advancing the jaw bone could enlarge the posterior
airway three dimensionally and reduce the collapsibility of the soft tissue such
as the tongue or soft palate'*, thus helping in patients of OSAS.

Distraction osteogenesis is a novel surgical technique that involves lengthening
the jawbone to treat obstructive sleep apnoea syndrome. The procedure involves
making a small cut in the lower jawbone and attaching a metallic distractor
device. The jawbone is then gradually lengthened by distraction osteogenesis
along with histodistraction of soft tissue which shifts the attached tissues like

the tongue forward, thereby freeing the airway.

Distraction osteogenesis is a method of generating new bone following a
corticotomy or an osteotomy and gradual distraction. The method is based on
the tension-stress principle proposed by llizarov.**'* The gradual bone
distraction creates mechanical stimulation which induces biological responses
and consequently bone regeneration. This is accomplished by a cascade of
biological processes which may include differentiation of pleuripotent cells,

angiogenesis, osteogenesis, and bone mineralization. In facial bones, the method
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Introduction

was proved to be predictable in animal studies with the generation of new bone

and was later used in clinical practice.’®

Distraction osteogenesis consists of four steps. In the first phase, called the
"osteotomy/surgical phase”, the bone is cut, either partially, only through the
hard exterior, or completely, and a device is fitted which will be used in the next
phases. In the second phase, the latency period, which lasts generally seven
days, the appliance is not activated and early stages of bone healing are allowed.
In the third phase, the "distraction phase”, the device, which is mounted to the
bone on each side of the cut, is used to gradually separate the two pieces,
allowing new bone to form in the gap. When the desired or possible length is
reached, which usually takes three to seven days, a consolidation phase follows
in which the device keeps the bone stable to allow the bone to fully heal. After

the consolidation phase, the device is removed in a second surgical procedure.™

The use of distraction osteogenesis in oral and maxillofacial surgery offers
several advantages over conventional orthognathic and bone grafting
procedures, and therefore has became increasingly popular in the last two
decades especially for severe bone deficiency such as deficient maxilla,
midface, deficient hypoplastic mandible and deficient alveolar bone prior to

implants placement.

The study was designed objectively to determine the effect of distraction
osteogenesis in management of obstructive sleep apnoea in patients with
temporomandibular joint ankylosis by clinical and radiological assessment

along with cephalometry and polysomnography.



https://en.wikipedia.org/wiki/Corticotomy
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Aim And Objectives

AIM — To study the efficacy of distraction osteogenesis in management of
obstructive sleep apnoea.

OBJECTIVES —

1. Comparison of preoperative & postoperative upper and lower pharyngeal
airway space, ramal height, mandibular length on a lateral cephalogram.
2. Evaluation of polysomnography preoperatively and postoperatively.

3. Comparison of mouth opening preoperatively and postoperatively.




Review Of Literature

Prinsell J.R (1999)?° conducted a study to determine the efficacy of
maxillomandibular advancement (MMA) surgery, with a description of several
innovations, as a site-specific treatment of obstructive sleep apnoea syndrome
(OSAS) in 50 patients with disproportionate velo-orohypopharyngeal anatomy.
Patients were referred for MMA evaluation when applicable conservative
therapies such as nasal continuous positive airway pressure (nCPAP) were not
tolerated, refused, or unsuccessful. Case selection was based primarily on the
sites of disproportionate upper airway anatomy. MMA consisted of a Lefort |
osteotomy, bilateral sagittal split ramus osteotomies, and a new modified
procedure called an anterior inferior mandibular osteotomy with indirect hyoid
suspension. Some patients also received concomitant adjunctive nonpharyngeal
procedures. He concluded that MMA is highly successful and safe and may be
a definitive primary single-staged surgical treatment of selected OSAS cases
with diffusely complex or multiple sites of disproportionate velo-

orohypopharyngeal anatomy.

Bell RB, Turvey T.A (2001)?* assessed the clinical outcomes of children with
medically refractory OSA who were treated with a variety of procedures to
advance the maxillofacial skeleton. The records of eight children with OSA
were reviewed. Six children had identifiable syndromes associated with
micrognathia, one child had mandibular ankylosis, and one child was
nonsyndromic. They concluded that skeletal advancement can be an effective
treatment for medically refractory OSA in children. Success, however, is
dependent not only on skeletal position but also on neuromuscular adaptation.

Bronchoscopy is the most valuable diagnostic and predictive tool.

Denny AD, Talisman R, Hanson PR, Recinos RF (2001)?> conducted a
study to measure changes in the airway cross-sectional area of paediatric
patients with micrognathia and obstructive airway symptoms after treatment by
mandibular distraction. The measurements obtained were correlated with the
clinical outcomes. Ten patients, ranging in age from 3 months to 8 years,
underwent measurement and distraction. Eight patients were under 30 months

of age. All patients had retrognathia of greater than 8 mm and obstructive airway

symptoms while awake that had resulted in tracheostomy, repeated apnoea
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monitor triggering, or abnormal sleep study. Cephalometric analysis was
performed pre-treatment and post-treatment by distraction. The effective airway
space was defined with the following boundaries: a horizontal line from the tip
of the odontoid to the velum, the uvula tip to the tongue base along the shortest
line, the tongue base down to the base of the epiglottis, and the horizontal line
to the posterior pharynx. These lines were traced for each cephalogram, the
outline was digitized, and the area was calculated by computer. The range of
distraction was 8 to 22 mm; the mean effective airway increase was 67.5 percent,
with a range of 26 to 120 percent. Measurable airway increase occurred in all
patients who underwent distraction, and all patients showed clinical
improvement. Mandibular distraction seems to provide a consistent change in
tongue base position that improves obstructive airway symptoms by increasing
measured effective airway space. The potential for mandibular distraction
exceeds the simple correction of malocclusion also by eliminating soft-tissue
obstruction of the micrognathic airway. Airway improvement is independent of
the syndrome diagnosed. They concluded that mandibular distraction
osteogenesis may be useful to avoid or decannulate existing tracheostomy in
infants with micrognathia.

Wang X, Wang XX, Liang C, Yi B and Li Z.L (2002)* conducted a study to
evaluate the effect of distraction osteogenesis in correction of micrognathia
accompanying obstructive sleep apnoea syndrome on 28 patients. A total of 51
distraction devices were placed for bilateral distraction in 23 patients and for
unilateral distraction in five patients. The mean age of patients was 21.2 years.
Each patient was evaluated preoperatively and postoperatively with
cephalometry and polysomnography. The authors concluded that mandibular
distraction osteogenesis is an effective method for correcting micrognathia
accompanying obstructive sleep apnoea syndrome. Compared with other current
routine surgical procedures, it has many advantages, such as low risk, simple
manipulation, high curative rate, low relapse rate, and stable result. It is
presently the most effective method for the treatment of this difficult and

complicated disorder.

Prinsell J.R (2002)?* presented a retrospective review of several published case

series with inclusion criteria of 20 or more patients who underwent MMA and




Review Of Literature

received documented preoperative and  postoperative  diagnostic
polysomnography. Protocols of MMA as a primary vs. secondary operation,
with and without adjunctive procedures in a site-specific approach, were
compared and discussed. He concluded that MMA is a highly successful and
potentially definitive primary single-staged surgery that may result in a
significant reduction in OSAS-related health risks, as well as financial savings
for the health care system. The diagnosis and management of OSAS requires a
multidisciplinary team approach, including a working relationship between the
dentist and sleep physician. General dentists and dental specialists who
participate in the management of snoring and OSAS cases should have some

knowledge of basic sleep medicine.

Lopez E.N and Dogliotti P.D (2004)?> evaluated retrospectively 41 patients
who underwent temporomandibular joint reconstruction during the last 10 years.
20 patients were treated by costochondral graft, 15 patients by arthroplasty, and
6 patients by other surgical procedures. Septic etiology was found in 54% cases.
Follow-up was of at least 12 months of all cases. 75% of patients treated with
bone graft required secondary surgery. Clinically, patients showed variable
degrees of facial deformity and an unknown potential of mandibular growth
following TMJ arthroplasty. The authors concluded that their treatment
protocol, which includes TMJ joint arthroplasty with temporal muscle
interposition, and distraction osteogenesis in mandible, as a second procedure

can be used to correct residual asymmetry or retrognathism if necessary.

Ko EW, Hung KF, Huang CS, Chen PK (2004)?¢ conducted a study to assess
the effectiveness of multiplanar mandibular distraction by evaluating the
treatment effect and 1-year stability, measuring changes on the affected and
nonaffected sides, and evaluating correction of the occlusal plane and oral
commissure cant. Eleven patients aged 5 to 9.4 years who underwent unilateral
multiplanar mandibular distraction were included, 10 with hemifacial
microsomia and one temporomandibular joint ankylosis. Intermaxillary elastics
were applied to intraoral dental devices during and after distraction until bony
consolidation and occlusal interdigitation was achieved. Radiographs were
taken and measured before distraction, after vertical distraction, after

completion of distraction, and 1 year after treatment. Frontal facial photographs
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were obtained to analyse the changes in the position of the oral commissure. The
facial profile was improved by sagittal mandibular advancement. Although the
facial height increased 6.6 mm during vertical distraction, with a net gain of 5.8
mm in follow-up, the mandibular plane angle was maintained. The affected
mandibular length increased 8.3 mm after distraction and remained unchanged
after 1 year. Ramus height increased 12.7 mm after distraction and relapsed 3.8
mm at follow-up (30%). The affected body length demonstrated postoperative
growth of 3.1 mm. Correction of the chin deviation was 9.8 mm after distraction
and relapsed 1.6 mm (16.3%) after 1 year. Canting of the occlusal plane and oral
commissure was corrected and remained stable. The 1-year follow-up revealed
that the new sagittal jaw relation and mandibular body length were stable, and

the achieved occlusal interdigitation was well maintained.

Rao K, Kumar S, Kumar V, Singh AK, Bhatnagar SK (2004)?” conducted a
study to evaluate the use of distraction osteogenesis for simultaneous correction
of the mandibular deformity. This study was done on six children with temporo-
mandibular joint ankylosis and mandibular deformity. Uniaxial double pin
distractors with Schanz pins were used. The patients underwent simultaneous
gap arthroplasty and mandibular osteotomy (retromolar) with distractor
insertion. Distraction was started on the fifth post-operative day. The patients
were put on dynamic temporo-mandibular joint exercises on the first post-
operative day. All patients had a satisfactory mouth opening on follow-up.
Satisfactory cosmetic correction of the mandibular deformity was also achieved
in all these patients. Some degree of malocclusion resulted from treatment due

to which the patients were placed on orthodontic treatment.

Steinbacher DM, Kaban LB, Troulis MJ (2005)?® conducted a study to
evaluate mandibular lengthening by distraction osteogenesis (DO) to achieve
decannulation of micrognathic children with “permanent” tracheostomies. Total
5 children, aged 2 to 14 years, who received a tracheostomy between ages 2 and
36 months for airway obstruction were included in this study. All patients
underwent bilateral mandibular distraction using semiburied, unidirectional

devices. The authors concluded that mandibular advancement by DO is a

potentially viable treatment option for tracheostomy-dependent children with

upper airway obstruction secondary to micrognathia.
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Sadakah AA, Elgazzar RF, Abdelhady Al (2006)> performed a study to
evaluate the feasibility of transoral bimaxillary distraction osteogenesis before
releasing temporomandibular joint (TMJ) ankylosis using intraoral mandibular
distractors. Nine patients aged 14-35 years were included. A bilateral Le Fort |
osteotomy was performed together with a mandibular osteotomy on the affected
side(s). An intraoral distractor(s) was inserted in the lower jaw, followed by an
intermaxillary fixation (IMF) to maintain preoperative dental occlusion. The
distractor was activated, after a latency period of 5-7 days, 2 times daily by 0.5
mm followed by a consolidation period of 6-8 weeks. TMJ ankylosis was then
released via a preauricular incision, gap arthroplasty was performed, and
mandibular movement was established after removal of the IMF and distractor.
Optimal results were achieved clinically and radiologically with minimal
relapse and complications. The study concluded that intraoral distraction of a
deformed mandible and maxilla before releasing TMJ ankylosis is a feasible and

perhaps advantageous technique.

Shehta EAA, Medra AMM (2006)%° performed a study to evaluate the efficacy
of modified simultaneous maxillary—mandibular distraction to correct facial
asymmetry in patients with compensated occlusion and a canted occlusal plane.
During the period January 1998-December 2003, 15 patients with facial
asymmetry were treated using a modified technique of simultaneous maxillary—
mandibular distraction. Their facial deformities were caused by
hemicraniofacial microsomia or ankylosis of the temporomandibular joint
(TMJ).The mean (range) gain in mandibular height was 16 mm, and increase in
elongation 14 mm achieved over 11-22 days. Predicted movement on
cephalometric analysis correlated closely with the actual distraction.The author
derived to a conclusion that simultaneous bimaxillary distraction osteogenesis
is a robust technique that provides the surgeon with the ability to correct facial
asymmetry in patients with hemi craniofacial microsomia and those with facial
deformity after ankylosis of the TMJ. A cephalometric prediction tracing made
before distraction is a reliable guide to the actual distraction needed to correct

the facial deformities in patients.

Lin SY, Halbower AC, Tunkel DE, Vanderkolk C (2006)3! conducted a study

to evaluate the long-term benefits of mandibular distraction on sleep-related
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upper airway obstruction in young children with mandibular hypoplasia. Five
children with upper airway obstruction from craniofacial anomalies were treated
with mandibular distraction, with a minimum follow-up of 12 month. They
concluded that most children who undergo mandibular distraction for upper
airway obstruction associated with mandibular hypoplasia demonstrate
significant clinical improvement of obstructive sleep apnoea. However, those
children who continue to have symptoms of sleep-disordered breathing after
surgery should undergo polysomnography for evaluation of persistent

obstructive sleep apnoea.

Ravindran C, Ramkumar S, Nandakumar N (2006)%? presented a case of
obstructive sleep apnoea syndrome due to mandibular hypoplasia resulting from
a TMJ ankylosis, which was treated with distraction osteogenesis of the
mandible. They found that the use of distraction osteogenesis for the treatment
of obstructive sleep apnoea is a novel and ground breaking concept and can also
be a successful alternative to other surgical options. It simultaneously advances
both the soft and hard tissues, in the process corrects the functional as well as

the aesthetic aspects of the deformity.

Lu Xiaofeng, Tang Yousheng, Shen Guofang, Zhu Ming, Li Qingyun, Qiu
Weiliu (2008)3 conducted a study to apply the treatment of DO for the pa tients
of OSAHS with craniomaxillofacial deformities, in which 58 patients of
OSAHS with craniomaxilloman dibular deformities were examined by PSG and
cephalometric analysis with age ranging from 4 to 22 years. There were 36
patients suffering from TMJ ankylosis with micrognathia, 6 cases in
micrognathia, 5 cases of first and second bronchial arch syndrome, 8 cases
maxilla hypoplasia, and 3 cases Crouzon syndrome. They were treated by
osteotomy of mandible body and/or ramus, Le fort I or Le fort I11 osteotomy and
DO. Advanced distance was from 12 to 40 millimetres. They were evaluated by
PSG and cephalometric analysis postoperatively with mean duration of follow
up of 2.5 years. The authors found that the patients had better profile and the
narrow upper airway was relieved with AHI dropping from 69.6 pre-operatively

to 3.3 post-operatively. They concluded that DO is a good treatment method for

the patients of OSAS with micrognathia, especially for the patients with severe

craniomaxillomandibular deformities.
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Genecov DG, Barcel6 CR, Steinberg D, Trone T, Sperry E (2009)3*
conducted a study to evaluate the long-term success of mandibular distraction
osteogenesis in patients with mandibular airway obstruction syndrome
(MAOS). Bilateral distraction osteogenesis of the mandible was performed in
67 patients, 26 patients did not have any prior surgical treatment, and 41 patients
already had a tracheotomy. The distraction devices used were internal in 33 and
external in 34 of 67 patients. The distraction protocol consisted of a 24-hour
latency period and then a 1-mm/d activation period. The mean activation period
was 19.4 days, the mean consolidation period was 73 days, and the mean length
of distraction achieved was 22 mm. They concluded that distraction
osteogenesis of the mandible provides an excellent treatment for micrognathia
and airway obstruction in patients younger than 6 years who do not respond to
conservative treatment. It prevents the need for tracheostomy and allows for
early decannulation in patients who previously underwent tracheostomy and is
consistent with the improvement of feeding and prevention of gastroesophageal

and laryngeal refluxes.

Feiyun P, Wei L, Jun C, Xin X, Zhuojin S, Fengguo Y (2009)%® performed a
study to evaluate the simultaneous correction of bilateral temporomandibular
joint ankylosis with mandibular micrognathia using internal distraction
osteogenesis (DO) with the help of a 3-dimensional craniomaxillofacial model
technique.A total of 16 patients with bilateral temporomandibular joint
ankylosis and mandibular micrognathia were included. Obstructive sleep
apnoea and hypopnea syndrome was diagnosed in all patients preoperatively.
Threedimensional craniomaxillofacial models of the 16 patients were
constructed using computed tomography and a rapid prototype technique.
Simulation surgery and individual internal DO was performed on the models.
The treatment included simultaneous DO of the mandibular body and transport
DO for temporomandibular joint arthroplasty. The distraction was started on the
seventh day after surgery with distraction rate of 0.8 mm/day. The patients
began active mouth opening postoperatively. Distracters were kept in place for
4 months and then removed. Polysomnography, cephalometry, and computed

tomography were performed at 6 months postoperatively. They noticed that

obstructive sleep apnoea and hypopnea syndrome was cured, and the
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micrognathia was corrected in all the patients. The average mouth opening
increased from 4.6 mm preoperatively to 33.5 mm postoperatively. The average
range of the sella-nasion-supramental angle increased from 68.7 degrees to 77.6
degrees. Bone formation in the distraction gaps were observed. The follow-up
period was 29.7 months. No complications or recurrence of temporomandibular
joint ankylosis or micrognathia occurred in any patient during the follow-up

period.

Rajkumar GC, Manjunath, Shashikala R, Veerendra KD (2011)%
conducted a study on patients with temporomandibular joint ankylosis who
commonly present with mandibular hypoplasia as a result of trauma to the
temporomandibular joint, middle ear infection or due to various syndromes.
This process induces new bone formation along the vector of distraction force
without requiring the use of a bone graft. 4 patients in which 3 patients had
bilateral temporomandibular joint ankylosis and one patient with unilateral
temporomandibular joint ankyloses were included who underwent surgical
correction of temporomandibular joint ankylosis and mandibular hypoplasia
with distraction osteogenesis using extra-oral distraction device to achieve
distraction of more than 20 mm. This study concluded that distraction
osteogenesis is the treatment of choice for temporomandibular joint
reconstruction and anterior linear advancement of the hypoplastic mandible in
whom the mandibular advancement is highly difficult to be achieved by the
conventional osteotomy procedures. The relapse rate over a period of 5 year is

very minimal.

Brevi BC, Toma L, Magri AS, Sesenna E (2011)%" performed a study using
orthognathic technique of mandibular osteodistraction to achieve 1 to 2 cm
advancements in Forty-four patients who were affected by severe OSAS. They
concluded that the mandibular distraction technique is a good option in cases
that require a large degree of mandibular advancement, because it decreases
damage to the inferior alveolar nerve, decreases temporomandibular problems,
and allows gradual monitoring of the esthetic result. The DO technique allows

a larger advancement, almost double that of traditional procedures, and gradual

development of esthetic changes. Larger advancements should guarantee
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immediate and improved results and stability of the modifications as patients

age and/or gain weight.

Sahoo NK, Tomar K, Kumar A, Roy ID (2012)% Compared the outcomes of
reconstruction options adopted for the management of temporomandibular joint
(TMJ) ankyloses by conducting a retrospective cohort study which consisted of
a sample of patients with TMJ ankylosis diagnosed clinically and radiologically
and depending upon the reconstruction provided, the cases were divided into 2
groups. Group | included the cases treated by excision of ankylosed mass and
interposition of temporalis myofascial flap. In group I, the cases were treated
by excision, temporalis myofascial flap interposition, and reconstruction of
ramus condylar unit (RCU). Two different methods of reconstruction were used,
costochondral graft (CCG) (group Ila) and distraction osteogenesis (group 11b).
The outcome variables were range of jaw motion, overgrowth of CCG,
reankylosis, and other complications. The average mouth opening achieved in
both groups was 36 mm. Failure was observed in 3 patients, 1 from group | and
2 from group Ila. One case of bilateral ankylosis and 2 cases of unilateral
ankylosis had recurrence. No overgrowth of CCG was observed. It was found
that in cases with no or minimal mandibular deformity, interpositional
arthroplasty with temporalis myofascial flap was a good option without a second
surgical wound. However, in younger patients, joint reconstruction with both
costochondral graft and distraction osteogenesis of RCU was more appropriate
and had similar results. The failure of treatment may be due to noncompliance
to postsurgical physiotherapy rather than the selection of reconstruction options.

Jaspers GW, Booij A, de Graaf J, de Lange J (2012)% assessed the long-term
effects of Maxillomandibular advancement (MMA) on OSAS by means of AHI
in polysomnography and Epworth Sleepiness Scale (ESS). The study was a
retrospective cohort study with a normal follow-up protocol. They concluded
that MMA is promising in aspects of AHI and ESS reduction and larger long-
term cohort studies of MMA are needed to confirm these clinical outcomes.

Gupta GM, Gupta P, Sharma A, Patel N, Singh A (2013)*° conducted a study

for evaluation of functional and esthetic outcome after correction of mandibular

hypoplasia secondary to temporo-mandibular ankylosis treated by Distraction
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osteogenesis. The study included 14 patients with severe mandibular
hypoplasia. Unilateral distraction was done in cases with just mandibular
asymmetry, while bilateral distraction was done in cases with retrognathia with
or without asymmetry .Mean distraction done was 14.2 mm. Functional
outcome was evaluated based on individual score of parameters. Parameters of
function like occlusion, airway and biting chewing showed improvement in all
except for one patient. Also, both patient and panel perceptions for esthetics had
improved post distraction in all the cases.

Khan M.Z, Ahmed A and Shah A.H (2013)* reported a 2-year follow-up of
a female patient with Micronesia and OSAS secondary to unilateral TMJ
ankylosis of the right side. The treatment involved vertical ramus osteotomy,
coronoidectomy and external distraction osteogenesis of her mandible. After the
treatment of micrognathia oropharyngeal airway space was increased, patient
was followed up for 2 years and the results remained uneventful. They
concluded that DO is a safe, effective and rapid technique to treat OSA related
to micrognathia particularly in cases that require a large degree of mandibular

advancements.

Yadav, R, Bhutia O, Shukla, G and Roychoudhury A (2013)*? evaluated the
effects of distraction osteogenesis in management of obstructive sleep apnoea
patients secondary to temporomandibular joints ankylosis. Fifteen patients were
included in study. Preoperatively the patients were worked up for
polysomnography and CT scans. Only those patients with Apnoeaehypopnoea
index >15 events/h denoting moderate to severe obstructive sleep apnoea were
included in the study. They concluded that Distraction osteogenesis is a stable
and beneficial treatment option for temporomandibular joint ankylosis patients

with obstructive sleep apnoea.

Tahiri Y, Viezel-Mathieu A, Aldekhayel S, Lee J, Gilardino M (2013)*
reviewed effectiveness of distraction osteogenesis in the treatment of airway
obstruction in pediatric patients with mandibular hypoplasia. Studies involving
isolated distraction of the pediatric mandible (younger than 18 years) with

descriptive reporting of airway changes were included. Extracted data included

demographics, initial diagnosis, distractor type, distraction protocol,
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predistraction and postdistraction airway status, and complications. Seventy-
four articles met the inclusion criteria, resulting in 711 patients with craniofacial
abnormalities who underwent mandibular distraction osteogenesis. Mean age at
the time of distraction was 18.1 months. They concluded that in addition to its
positive effect on facial appearance, mandibular distraction osteogenesis is an
effective procedure for the treatment of airway obstruction associated with
congenital craniofacial defects involving mandibular hypoplasia in

appropriately selected patients.

Lam DJ et al (2014)* conducted a study to assess the rate and predictors of
surgical success and complications among (1) patients who underwent maxillary
distraction osteogenesis prior to other airway procedures (MDO first), and (2)
patients who required an initial tracheotomy and were subsequently treated with
MDO (tracheostomy first). They concluded that Mandibular distraction
osteogenesis has a high rate of success in avoiding tracheostomy. Patients who
required tracheostomy before MDO had a lower success rate in achieving
decannulation and a higher rate of complications. However, these patients also
had a higher rate of syndromic diagnoses and associated comorbidities. Patients

with Goldenhar syndrome have a decreased likelihood of surgical success.

Nurliza A et al (2015)* described a case of a four year old girl who presented
with mandibular hypoplasia in anterior-posterior direction secondary to left
TMJ ankyloses which was further complicated with presence of severe trismus,
adenoid hyperplasia grade Il and moderate obstructive sleep apnoea. They
performed two stages of surgical intervention which were bilateral mandibular
distraction osteogenesis via submandibular approach followed by left
condylectomy and gap arthroplasty with interpositional myofascial temporalis
flap 4 months later. They concluded that mandibular distraction osteogenesis is
effective in treating mandibular deformity and relieving symptoms of OSA. The
sterolithography model played an important role in surgical planning and
multidisciplinary approach was crucial for optimum surgical correction of this

maxillofacial deformity.

Mehrotra D, Vishwakarma K, Chellapa A L ,Mahajan N. (2016)%

conducted a study to evaluate the hard and soft tissue changes after pre-
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arthroplasty simultaneous maxillomandibular distraction osteogenesis for the
correction of post-ankylotic dentofacial deformities. This prospective study
included 10 patients with unilateral temporomandibular joint (TMJ) ankylosis
who presented with a facial deformity and a maxillary cant. Simultaneous
maxillomandibular distraction was planned based on clinical and radiographic
examinations. A horizontal mandibular osteotomy was performed in the ramus
and the distractor device was fixed. A bilateral Le Fort | osteotomy was then
performed and a four-hole straight plate was fixed on the contralateral
zygomatic buttress to act as a fulcrum. After a latency period of 5 days, the
distractor was activated twice daily by 0.5mm until the required vertical
lengthening was achieved. Intermaxillary fixation was maintained during the
entire distraction period. After a consolidation period of 8-12 weeks, the
distractor was removed. All patients were followed up for a period of 12-24
months. A marked improvement in the facial asymmetry was noted in all cases.
The occlusal cant and mandibular retrusion improved satisfactorily, and the
average postoperative inter-incisal opening was 35.6mm. They concluded that
pre-arthroplasty simultaneous maxillomandibular distraction offers a good
treatment outcome, as it allows improvements in facial aesthetics as well as

function.

Tsui W, Yang Y, Cheung L and Leung YY (2016)*’ conducted a systematic
review to answer the clinical question “What are the effectiveness of mandibular
distraction osteogenesis (MDO) and its complications to treat patients with
obstructive sleep apnoea syndrome (OSAS)?”.A systematic search including a
computer search with specific keywords, reference list search, and manual
search were done. Relevant articles on MDO were assessed and selected in 3
rounds for final review based on 5 predefined inclusion criteria and followed by
a round of critical appraisal. Different types of distraction and their treatment
outcomes of OSAS were recorded with standardized form and analyzed. This
systematic review showed that MDO was effective in resolving OSAS in adults
with retrognathic mandible. MDO also showed promising results in infants or
children with OSAS. From the results of this systematic review they

recommended to define the criteria of success or cure for OSAS surgery in

children and infants. They also recommended setting up randomized controlled
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trials to compare MDO with traditional maxillomandibular advancement
surgery for OSAS patients and to provide a better evidence on the success and

complication rates of the techniques.

Kumari P et al (2017)*8 conducted a study to evaluate the changes in posterior
airway space (PAS) and mandibular plane hyoid (MPH) distance following
mandibular advancement using distraction osteogenesis (DO). Twenty-five
consecutively operated patients of mandibular hypoplasia who underwent
mandibular advancement using distraction with at least 12 months follow-up
were included in the study. The study group comprised 15 males and 10 females
with an age range of 15-30 years. The authors concluded that statistically
significant changes were achieved in MPH and SNB. Although change in PAS
was statistically insignificant, it may have clinical applications, especially in the

field of Phase Il surgical management of obstructive sleep apnoea.

Baskaran M, Arularasan SG, Divakar TK, Thirunavukkarasu R (2017)*
assessed the versatility of distraction osteogenesis in the treatment of
micrognathia. The study included 4 patients with micrognathia of the mandible
with the age range 10 — 20 years. Osteotomy and placement of intraoral
distractor done was under general anaesthesia. The parameters assessed were
ramus height, body length, hyoid mental distance, posterior pharyngeal airway
space, chin projection, facial asymmetry occlusion, midline shift pre and post
operatively. There was a significant improvement in all parameters observed in

all patients.

Tomonari H, Takada H, Hamada T, Kwon S, Sugiura T and Miyawaki S
(2017)%° described the case of a 16-year-old female patient with micrognathia,
temporomandibular joint (TMJ) ankylosis, and obstructive sleep apnoea, who
was treated with mandibular distraction osteogenesis (DO) combined with
sliding genioplasty, using skeletal anchorage. The study concluded that
Mandibular DO using skeletal anchorage with intermaxillary elastics is useful
for preventing extrusion of the upper and lower anterior teeth, thereby

preventing rotation of the mandible. In addition, mandibular DO combined with

sliding genioplasty is effective at improving both dentofacial deformities and

impaired respiratory function.
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Balaji SM (2017)°! reported a case of a 3-year-old boy who was struggling with
severe retrognathic chin and OSA causing hypopneic episodes and snoring. He
was successfully treated by bilateral mandibular distraction. The author found
that DO is a powerful tool for surgical reconstruction of complex jaw
deformities. The goal of treatment in infants with severe micrognathia is to focus
on breathing and feeding and to optimize growth and nutrition. It appears to be
the superior method of reconstruction technique when performed correctly and
effectively lengthens the jaws without the use of grafts.

Zhang C, Li Y, Ye B, Liu Y, Bao C, Zhu S (2017)> described the authors’
experience of bidirectional distraction osteogenesis for the treatment of
mandibular deformities caused by TMJ ankylosis.Sixteen patients with TMJ
ankylosis and severe secondary mandibular deformities were treated with
bidirectional distraction osteogenesis and release of joint from January 2013 to
December 2015. Clinical outcomes were assessed based on the oral function,
radiography, and medical photography. No reankylosis was found during the
follow-up period. Sufficient volume and new bone density had been formed
after the consolidation period. All patients had maintained stable improvement
in oral function during the follow-up period. Most of the patients achieved
satisfactory outcomes. Bidirectional transport distraction osteogenesis
technique proved to be a good and effective therapeutic option in treatment of
bilateral or unilateral TMJ ankylosis patients associated with mandibular

micrognathia.

Zhang W et al (2017)% evaluated the effects of the sequential treatment of
temporomandibular joint ankylosis with secondary deformities by distraction
osteogenesis on 40 patients with temporomandibular joint ankyloses. The
treatment procedure led to improved mouth opening and appearance and the
symptom of snoring disappeared. The patients were followed up for 4 to 72
months, 4 patients showed recurrence, and needed further surgical treatment.
They concluded that the sequential treatment of temporomandibular joint
ankylosis with secondary deformities by distraction osteogenesis, arthroplasty

and orthognathic surgery could achieve satisfactory and stable result.
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Andrade NN, Mathai PC, Ganapathy S, Aggarwal N, Rajpari K, Nikalje T
(2018)>* performed pre-arthroplastic mandibular distraction osteogenesis [DO]
to increase the PAS and resolve the underlying OSA prior to releasing the
ankylosis. Twenty-five cases of TMJ ankylosis with micrognathia and OSA
were included in this prospective observational sleep study. They were further
divided into a paediatric group [14 subjects] and an adult group [11 subjects].
All cases presented with a history of onset of ankylosis during childhood [before
the completion of craniofacial growth] as result of which there was a lack of
forward growth of the mandible. Patients underwent initial DO of the mandible
followed by a second procedure for distractor removal and ankylosis release.
Questionnaires, lateral cephalograms and sleep studies were taken pre-
operatively (TO), immediate post-distraction to the desired length (T1) and 12
months post the distractor removal and ankylosis release (T2). The parameters
studied were PAS width, apnoea hypopnea index [AHI], O2 saturation, mouth
opening and mandibular advancement. Statistical analysis revealed that DO of
the mandible significantly improved OSA by increasing the PAS which was
evident by the lower AHI score. Mouth opening was also significantly improved
post ankylosis release and maintained at the T2 interval. Ten subjects followed
up beyond the T2 interval [mean 28 months post ankylosis release] and their
data also revealed positive compliance towards physiotherapy, adequate mouth
opening and maintenance of normal AHI. The authors concluded that pre-
arthroplastic mandibular DO is a successful modality for treatment of OSA in
TMJ ankylosis patients with stable results at 12 months. By resolving the narrow
airway and OSA, compliance towards physiotherapy was improved thus
reducing the risk of re-ankylosis in the long term.

Chen K, Xiao D, Abotaleb B, Chen H, Li Y, Zhu S. (2018)°° conducted a
study to evaluate the accuracy of virtual surgical planning and 3-dimensional
(3D) printed templates to guide osteotomy and distraction osteogenesis (DO) in
the treatment of temporomandibular joint (TMJ) ankylosis and secondary
mandibular deformity. Seven consecutive patients diagnosed with TMJ
ankylosis and mandibular deformities were included. A composite skull model

was obtained with data from spiral computed tomography (CT) and laser

scanning of the dental arch. A virtual surgical simulation was performed using
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Dolphin Imaging 11.7 Premium. Then, the virtual plan was transferred to the
operation using 2 surgical templates. These templates were designed by 3D
printing using data from the virtual surgical simulation for guiding the
osteotomy and the DO, respectively. The preoperative measurement and
differences between the actual mandibular position and the virtual plan were
analysed. Postoperative radiographs, CT images, and quantitative analysis
showed a clinically acceptable precision for the position of the mandible. The
mean length of the mandible and the vertical height of the DO were 79.1 and
14.9 mm, respectively. With the 3D superimposition and linear measurement,
the mean difference between the virtual plan and the actual results ranged from
0.64 £ 0.20 to 1.90 + 0.85 mm. All patients obtained satisfactory changes in the
facial profile and marked improvement in postoperative pharyngeal airway
space and mouth opening. The results of this study showed that virtual surgical
planning and 3D printed guiding templates facilitated treatment planning, an
accurate osteotomy, repositioning of bony segments, and contouring of the
mandibular border in the treatment of TMJ ankylosis and secondary mandibular
deformity.

Bi RY, Luo XT, Jiang N, Zhu SS, Li YF (2018)% conducted study on
seventeen patients who underwent spiral computed tomographic (CT) scans
before and after DO. After treatment, the overall posterior airway space was
enlarged in all three sections of the airway (oropharyngeal, glossopharyngeal,
and laryngeal). They compared rates of change in the airway among the sections
using 2-dimensional and 3-dimensional assessments, and found that the rate of
change in 3-dimensional assessment of volume was significantly higher than
that in the 2-dimensional. They also found that the higher 3-dimensional rate of
change came from changes in the oropharyngeal and glossopharyngeal sections,
while there was no significant difference between the 2- and 3-dimensional rates
of change in the laryngeal section. Because the laryngeal section had the most
robust enlargement after DO in both the overall area of the posterior airway
space and volume. The authors concluded that 3-dimensional assessments were

more sensitive to smaller changes in the airway space during the operation. This

suggests that 3-dimensional assessments are preferable in the prediction and

evaluation of the effects of DO on the posterior airway space.
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Kumar D et al (2019)°’ conducted a study to evaluate the role of primary osteo-
distraction prior to ankylosis release in patients, diagnosed with sleep apnoea,
facial asymmetry, and reduced quality of life secondary to temporomandibular
joint ankylosis. The study included 10 patients in the age group of 13 — 40 years
with TMJ ankylosis who underwent primary osteo-distraction for mandibular
advancement. The amount of distraction achieved post-operatively was more in
cases of unilateral TMJ ankylosis compared to bilateral TMJ ankylosis. In all
the ten cases of TMJ ankylosis with sleep apnoea, there was significant
improvement in the airway and Epworth Sleep Scale. There was significant

improvement of quality of life among these patients and post-operatively.

Yu X, Wang J, Hou S, Zeng R (2019)°8 reported a case of a 4-year paediatric
patient with early-onset bilateral TMJ ankylosis and severe secondary
micrognathia, as well as obstructive sleep apnoea syndrome. They found that
TMJ management with simultaneous mandible distraction is an effective
method to improve mandibular movement restrictions, airway obstructions and
micrognathia and patients with childhood onset require early surgical treatments
to avoid secondary malformations. However, poor compliance with post-
surgical physiotherapy is likely to lead to a limited range of motion following

surgery.

Ma Y, Huang Y,Zhu S and Li Y(2019)%° conducted a study to explore the use
of simultaneous arthroplasty and distraction osteogenesis in the treatment of
children with ankylosis of the temporomandibular joint (TMJ) and secondary
mandibular deformities. Between January 2012 and December 2016, 17
children with age range 4-12 years were treated. Preoperatively, the mean
maximal incisal opening was 1.4 mm. Distraction began after five to seven days
at a rate of 0.5 mm twice daily, and the distractor was removed three to five
months after the completion of distraction. The mean follow-up time after
removal was 29.6 months, and the distance of distraction was 14.4 mm. After
treatment, all patients had satisfactory outcomes, a good facial profile,
alignment of the midline lower incisor, and a level occlusal plane. The mean
maximum incisal opening reached 35.7 mm. Bone formation across the

distraction gap was good. The mean minimum axial area of the airway increased

from 61.4 mm to 96.4 mm. No patients had a recurrence of ankylosis during
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follow up. The results suggested that simultaneous arthroplasty and distraction

osteogenesis is feasible in this age group.

Kandamani J (2020)%° conducted a review to find a scientific evidence based
background for the mandibular distraction osteogenesis in treatment of
temporomandibular ankylosis. A literature search using google scholar and
science direct was made using the following terms: ankylosis,
temporomandibular joint, distraction. The inclusion criteria for the review
consisted of: controlled clinical trials, retrospective studies, case reports, and
follow-up studies. The author concluded that distraction osteogenesis of
mandible in the first phase and followed by release of ankylosis (with gap or
inter-positional arthroplasty) in the second phase operation or Release of
ankylosis (with gap or inter positional arthroplasty) followed immediately by
distraction osteogenesis, either of these two techniques can be carried out
considering its own advantages and disadvantages and the treatment planning
should be sequenced according to individual needs depending on the age at
diagnosis and expertise available, goal should be focussed on achieving the
highest inter incisal distance possible and immediate relieve of the narrow
posterior airway space through release of the ankylosis. Also intensive mouth
opening physiotherapy is mandatory to achieve and maintain an acceptable inter

incisal distance.

Vignesh U, Mehrotra D, Bhave S M and Singh PK (2020)% performed a
study to evaluate the success of distraction osteogenesis in temporomandibular
joint (TMJ) ankylosis patients with facial deformities. QoL and the Oral Health
Impact Profile (OHIP) were prospectively studied in 42 consecutive patients
with facial deformities, planned for maxillofacial distraction osteogenesis, using
2 validated questionnaires, the Orthognathic Quality of Life Questionnaire and
OHIP14. All the patients had prearthroplastic distraction. Significant
improvement was identified on all QoL and OHIP questions after distraction.
The post distraction overall mean QoL score among patients with extraoral or
intraoral distractor did not have a significant difference, but facial appearance
in the bilateral distraction group; jaw function and overall well-being in the

multivector distraction group; and facial appearance, jaw function, and overall

well-being in  maxillomandibular distraction group had significant
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improvements. The study concluded that distraction osteogenesis considerably
improves oral health and health related QoL in patients with TMJ ankylosis with

facial deformities.

Kamath AT, Kudva A, Singh A (2020)% presented a case of a patient with the
triad of TMJ ankylosis, retrognathia, and OSA who underwent DO for
correction of OSA followed by bilateral TMJ reconstruction with stock
alloplastic prostheses on the distracted mandible, along with genioplasty to
correct retrogenia. They concluded that in patients with concomitant TMJ
ankylosis and OSA, the sequencing of surgery and the preferred treatment
modality to correct the deformity has been a matter of debate and the use of
stock alloplastic TMJ prostheses to correct TMJ ankylosis following mandibular
distraction for the correction of mandibular retrognathia and OSA provided a
successful outcome for this patient one-year post surgery. One-year post-

surgery, the patient demonstrated stability and a good maximum incisal opening.

Xia L, Zhang Y, An J, Chen S, He Y (2020)% conducted a study which aimed
to evaluate the remodelling of condyles reconstructed by transport distraction
osteogenesis (DO) in patients with temporomandibular joint (TMJ) ankylosis.
Twenty-one patients with 26 affected joints were followed up. Patients who had
undergone gap arthroplasty and TMJ reconstruction by DO were included.
Computed tomography images were obtained preoperatively, upon completing
distraction, upon removal of the distraction device, and >2 vyears
postoperatively. The following were measured: mandibular ramus height,
distance between gonion and Frankfurt plane, condylar width, and condyle
ramus angulation. Of the 21 patients, one showed re-ankylosis, while five
exhibited anterior open bite. They concluded that DO combined with gap
arthroplasty was an effective method for the treatment of TMJ ankylosis to

improve MMO.

Albert D, Muthusekhar M R (2021)% conducted a systematic review to
compare the effectiveness of various sequences of DO in the management of
TMJ ankylosis with micrognathia/and obstructive sleep apnoea syndrome

(OSAS). Inclusion criteria were case series and prospective and retrospective

studies involving adult/paediatric human subjects with unilateral/bilateral TMJ
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ankylosis and micrognathia/OSAS treated with DO. Of 73 studies identified,
only 10 were included in the qualitative synthesis. The outcomes assessed were
as follows: maximum mouth opening (MMO), posterior airway space (PAS),
polysomnography variables, reankylosis, mandibular length, and chin and
mandible position. MMO and mandibular length increased, chin and mandibular
position improved by the end of treatment in all the three sequences, and
polysomnography variables and PAS significantly improved in pre-arthroplastic
distraction osteogenesis (PrAD) compared to post-arthroplastic distraction
osteogenesis (PAD) and improved in simultaneous arthroplastic distraction
osteogenesis (SAD) compared to baseline. Reankylosis was significantly less in
PrAD. More well-designed studies comparing the three sequences of DO should

be carried out to arrive at a consensus.

Agarwal S.S , Sahoo N.K , Datana S , Bhandari S.K (2021)% conducted a
study to evaluate the efficacy of mandibular corpus distraction osteogenesis
(MCDO) in the management of obstructive sleep apnoea (OSA) secondary to
temporomandibular joint (TMJ) ankyloses. 15 patients comprehensively
managed for severe OSA secondary to TMJ ankylosis with combined
orthodontics and were studied objectively by comparing apnoea—hypopnea
index (AHI) scores and airway parameters, and subjectively by Epworth
sleepiness scale (ESS) survey at pretreatment (T0) and 1-year postsurgery (T1).
Change in skeletal parameters at T1 was evaluated by comparison of sella-
nasion-point A (SNA), sella-nasion-point B (SNB), and point A-nasionpoint B
(ANB) angles. Change in AHI per millimeter advancement was also calculated.
They concluded that MCDO is an effective modality for the treatment of severe

OSA secondary to TMJ ankylosis.

Vanmathi V.K, Parasuraman V and Ramya Vanmathi R (2021)% presented
a case describing the management of unilateral bony re-ankylosis of
temporomandibular joint after the failure of a costochondral graft in an eight-
year-old girl. They performed simultaneous gap arthroplasty and distraction
osteogenesis to separate the ankylotic mass and lengthen the ramus-condyle unit
and concluded that the management of bony ankylosis of TMJ with facial
asymmetry and retrognathia can be effectively managed by simultaneous gap

arthroplasty and distraction as a single-stage treatment procedure. Also,
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effective postoperative care at an early stage, intense physiotherapy, and
rigorous long term followup are essential to prevent reoccurrence of TMJ

ankylosis.

Chugh A, Mehrotra D, Yadav P K (2021)% performed a systemic review to
generate evidence towards the role of DO in TMJ ankylosis, evaluate its
efficiency and develop an algorithm for use of DO in TMJ. The research
question was formulated using the PICOS statement for reporting guidelines in
systematic reviews, where the efficiency of DO was evaluated in terms of mouth
opening, correction of facial deformity and asymmetry, airway correction, and
its long term effects.1130 articles reported DO as a treatment modality for TMJ
ankylosis, of which 32 prospective studies, 16 retrospective and 2 RCTs were
included in the study. DO was used for mandibular distraction in 45 studies and
for simultaneous maxillomandibular distraction in only five studies. An
algorithm for use of DO in TMJ ankylosis was developed. They concluded that
although DO has proven its application in TMJ ankylosis cases, its best use is
for correction of obstructive sleep apnoea. Relapse causing loss of posterior
ramal height is a concern after transport DO, pre-arthroplastic DO appears to
best correct mandibular deformity and a maxillomandibular deformity requires

simultaneous maxillomandibular distraction.

Purohit S, Datarkar A, Bhawalkar A, Dawre S and Pardiwala A.F. (2021)5%8
conducted a study to evaluate the sequential treatment of patients with
temporomandibular joint ankylosis and secondary deformities by distraction
osteogenesis and subsequent arthroplasty or orthognathic surgery on 15 patients
with age ranging from 18 to 28 vyears diagnosed with unilateral
temporomandibular joint ankylosis. All the 15 patients were first treated with
distraction osteogenesis followed by interpositional arthroplasty of TMJ. They
concluded that distraction osteogenesis followed by arthroplasty and corrective
orthognathic surgery when required can provide good results in
temporomandibular joint ankylosis patients with good facial features, stable
occlusion, adequate mouth opening and reduction in obstructive sleep apnoea

syndrome.
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Upadya VH, Bhat HK, Rao BHS, Reddy SG (2021)%° reviewed studies
comparing Vvarious classifications and surgical techniques for the treatment of
temporomandibular joint ankylosis. PubMed, EBSCO, Web of Science, and
Google Scholar were searched using a combination of keywords. Articles
related to classification, resection-reconstruction of the temporomandibular
joint, and management of airway obstruction were considered and categorized
based on the objective. They concluded that Interpositional arthroplasty (I1A)
results in better maximal incisal opening compared to gap arthroplasty, with no
significant difference in recurrent rates and that distraction osteogenesis (DO)
is emerging as a popular technique for the restoration of symmetry and function
as well as for relieving airway obstruction. IA, with a costochondral graft, is
recommended in growing patients and may be combined with or preceded by
DO in cases of severe airway obstruction. Alloplastic total joint replacement
combined with fat grafts and simultaneous osteotomy procedures are gaining
popularity. A custom-made total joint prosthesis using CAD/ CAM can
efficiently overcome the shortcomings of stock prostheses.

Rubio-Bueno P (2021)° conducted a study to investigate the usefulness of
Bilateral Internal Ramus Distraction of the mandible (BIRD) to cure OSA.
Study design was of an interventional (surgical) one-arm trial of OSA patients
assessed before and 12 months after BIRD. All patients were evaluated by pre-
and post-operative polysomnography and three-dimensional scans. The amount
of skeletal advancement, percentage of upper airway volume increase and
postoperative value of mandibular occlusal plane were the predictor variables.
Changes in the apnoea-hypopnoea index (AHI), oxygen desaturation index
(ODI), and percentage of time with saturation under 90% (TC90) were the main
outcome variables. The author concluded that lengthening the mandibular
ramus by distraction osteogenesis to cure OSA appeared to be more effective
and safer when compared to other surgical protocols, especially in very severe
cases with initial AHI>50/h. Titration of the mandibular advancement weekly
using respiratory polygraphy allows better healing control and customization of

the skeletal advancement, enhancing the aesthetic result.

Zhang YF et al. (2022)"* performed a study to compare the treatment effect of

distraction osteogenesis and maxillomandibular advancement for severe
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obstructive sleep apnoea hypopnea syndrome patients and to guide clinical
decisions about treatment of OSAHS. The preoperative and postoperative data
of 37 patients were collected in which cephalometry, polysomnography (PSG),
Pittsburgh sleep quality index (PSQI) and Epworth sleepiness scale (ESS) scores
were analysed. With propensity score matching method, the treatment effect of
MMA and DO was analysed and compared. They concluded that for severe
OSAHS patients, distraction osteogenesis showed a better therapeutic effect
compared to that of MMA.

Ma LK et al (2023)? conducted a study to evaluate the effect of mandibular
distraction osteogenesis (MDO) on respiratory function in Craniofacial
macrosomia (CFM) patients with obstructive sleep apnoea (OSA) according to
polysomnography (PSG).They retrospectively analysed patients with CFM who
underwent PSG before surgery and after completion of mandible distraction.
The Paediatric Sleep Questionnaire (PSQ) was used to assess patients’ signs and
symptoms related to OSA. They concluded that MDO can improve OSA-related
symptoms in CFM patients. In addition, respiratory function was improved in
most patients after MDO, based on PSG. CFM patients, especially those with
OSA, can benefit from MDO.

Dholabhai P, Anchlia S, Dhuvad J, Bhatt U, Nakrani A, Kania J (2023)"3
conducted a study to evaluate the efficacy of simultaneous TMJ ankylosis
(TMJA) release with uniplanar mandibular distraction in the management of
facial deformity, improvement in function and obstructive sleep apnoea in
growing patients. Ten patients in the age group of 5-15 years with
unilateral/bilateral TMJA and mild to moderate OSA and short body length but
ramus height within normal limits were treated with simultaneous ankylosis
release and uniplanar mandibular distraction osteogenesis. Clinical,
radiographic, and OSA parameters were evaluated and followed up for 1 year.
They concluded that simultaneous TMJA release with uniplanar mandibular
Distraction osteogenesis may be recommended as the treatment of choice in
growing patients with mild to moderate OSA and facial deformity, as it causes
simultaneous correction of micrognathia, facial asymmetry, OSA and prevents
the need for an additional surgery.



https://www.sciencedirect.com/topics/medicine-and-dentistry/respiratory-physiology

Material And Method

Eligibility criteria

Inclusion criteria

> Patients with unilateral or bilateral TMJ ankylosis who are diagnosed with
obstructive sleep apnoea.
» Age ranging between 12-45 years with mandibular hypoplasia.

Exclusion criteria

» Patients with any bone disorders
» Subjects with any underlying systemic disease or compromised immunity.

> Patients not willing to participate in the study.

Materials Required

Armamentarium:-

e Mouth mirror, tweezer and probe

e Metallic scale

e B.P. handle no. 3 with blade no. 15

e Howarth and Molts periosteal elevator
e Dissecting scissor

e Retractors

e Micromotor and handpiece

e Dental Bur kit

e Oscillating bone saw

e Osteotomes

e Disposable syringes

e Stainless steel miniature Distraction device with bicortical screws.
e Tissue holding forcep

e Suture- 3-0 vicryl and 3-0 mersilk

e Needle holder

e Other surgical instruments
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METHODOLOGY

Study Design

A prospective, randomized, single centre study was performed in patients with
TMJ ankylosis and Obstructive sleep apnoea. Patients reporting to the out-
patient department (OPD) of Oral and Maxillofacial Surgery, Babu Banarasi
Das College of Dental Sciences, Lucknow participated in the study.

Method -

e 5 patients were included in the study.

e Routine laboratory and radiological investigations, Informed/written
consents, preanesthetic evaluation was done for all the patients.

e The patients were prepared as per the routine aseptic protocol and under
laryngoscopic assisted intubation, general anesthesia was administered.

e Preoperative mouth opening, polysomnography and lateral cephalometric
analysis was recorded.

Mandibular Distraction was done under general anaesthesia using either extra

oral submandibular incision or intraoral vestibular incision. The

submandibular incision (Risdon approach) was placed 1.5 to 2 cm inferior to
the mandible to reduce the risk of neuropraxia of the marginal mandibular nerve.

The mandibular vestibular incision was placed 3 to 5 mm inferior to the
mucogingival junction extending posteriorly over the external oblique ridge,
traversing mucosa, submucosa, buccinator muscle, buccopharyngeal fascia, and
periosteum. The incision is usually no more superior than the occlusal plane of
the mandibular teeth to help prevent herniation of the buccal fat pad into the

surgical field and also spare the buccal artery and nerve.

Osteotomy was done with the help of saw / bur. Distractor device was placed
and fixed with titanium screws. Unrestricted movements of bone segments upon

activation of distraction was verified and wound closed.

» Latency period of 3 — 5 days was allowed for soft callous formation

following distraction of 0.5 mm twice a day.
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» Consolidation period of 8 — 10 weeks was allowed for callous maturation
after completion of distraction.

» Ankylosis was released in a separate operative procedure after completion
of distraction and consolidation.

» The exposure of the joint was done by Alkayat - Bramley incision followed
by arthrectomy / interpositional arthroplasty with temporalis fascia.

> All patients were subjected to post-operative physiotherapy.

PARAMETERS ASSESSED :-

Patients for surgery were selected irrespective of sex, religion or socio-

economic status. The parameters assessed are-

1. Correction of obstructive sleep apnoea based on polysomnography

2. Cephalometric evaluation : Airway- Upper and lower pharyngeal airway
Mandibular length
Ramal height

3. Mouth opening: Inter-incisal, measured in millimetres, both pre and post

operatively.

STATISTICAL ANALYSIS

The data for the present study was entered in the Microsoft Excel 2007 and
analyzed using the SPSS statistical software 23.0 Version. The descriptive
statistics included mean, standard deviation frequency and percentage. The level
of the significance for the present study was fixed at 5%.

The intragroup comparison was done using the Wilcoxon Sign Rank test
depending upon the normality of the data. The Shapiro—-Wilk test was used to
investigate the distribution of the data and Levene’s test to explore the

homogeneity of the variables.
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Mean

vo2X

N

Where:

X = the data set mean
> = the sum of

X = the scores in the distribution

N = the number of scores in the distribution

Range

X,

lowest

range = Xh[ghest -

Where:

X ighes = largest score

Xiowess= smallest score

Variance

SD? :L__X)z
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The simplified variance formula

ZXz—@

spP=— N
N

Where:
SD? = the variance
> =the sum of

X = the obtained score

X = the mean score of the data

N = the number of scores

Standard Deviation (N)
N2
SD= ,/—Z(X —X)
N

The simplified standard deviation formula

Where:
SD = the standard deviation
> = the sum of

X = the obtained score
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X = the mean score of the data
N = the number of scores

Wilcoxon Sign Rank test

The Wilcoxon signed-rank test is anon-parametric statistical
hypothesis test used either to test the location of a set of samples or to compare
the locations of two populations using a set of matched samples. When applied
to test the location of a set of samples, it serves the same purpose as the one-
sample Student's t-test. On a set of matched samples, it is a paired difference
test like the paired Student's t-test (also known as the "t-test for matched pairs”
or "t-test for dependent samples”). Unlike the Student's t-test, the Wilcoxon
signed-rank test does not assume that the data is normally distributed. On a wide
variety of data sets, it has greater statistical power than the Student's t-test and
is more likely to produce a statistically significant result. The cost of this
applicability is that it has less statistical power than the Student's t-test when the
data is normally distributed.

The test is named for Frank Wilcoxon (1892-1965) who, in a single paper,
proposed both it and the rank-sum test for two independent samples. The test
was popularized by Sidney Siegel (1956) in his influential textbook on non-
parametric statistics. Siegel used the symbol T for the test statistic, and

consequently, the test is sometimes referred to as the Wilcoxon T-test.

1. Compute | X1, ..., | X -
2. Sort these quantities. Define Ry, ..., R, sothat0 < | Xp, | < |Xg,| < -+ < |Xg,|.
3. Let sgn denote the sign function: sgn(z) = 1ifz > 0 and sgn(z) = —1if 2 < 0. The test statistic is the signed-rank sum T

N
T = Z sgn(X;)R;.
i=1

4. Produce a p-value by comparing " to its distribution under the null hypothesis.

Blood investigations - BT, CT, CBC (Hb%, ESR, TLC, DLC) Blood sugar, S.
Urea, S. Creatinine.

Viral markers — HbsAg, HIV 1&2, HCV.

Radiographic investigations - OPG, IOPAR, Lateral Cephalogram, PA Chest.
Sleep study- Polysomnography



https://en.wikipedia.org/wiki/Non-parametric_statistics
https://en.wikipedia.org/wiki/Statistical_hypothesis_testing
https://en.wikipedia.org/wiki/Statistical_hypothesis_testing
https://en.wikipedia.org/wiki/Student%27s_t-test
https://en.wikipedia.org/wiki/Paired_difference_test
https://en.wikipedia.org/wiki/Paired_difference_test
https://en.wikipedia.org/wiki/Normal_distribution
https://en.wikipedia.org/wiki/Statistical_power
https://en.wikipedia.org/wiki/Statistical_significance
https://en.wikipedia.org/wiki/Frank_Wilcoxon
https://en.wikipedia.org/wiki/Mann-Whitney-Wilcoxon_test
https://en.wikipedia.org/wiki/Sidney_Siegel
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PHOTOGRAPHS
ARMAMENTARIUM

Distractor Device
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PRE-OPERATIVE PHOTOGRAPHS
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STAGE 1 SURGERY
INTRA-OPERATIVE PHOTOGRAPHS
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POST-OP 3 MONTHS
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STAGE 2 SURGERY
INTRA-OPERATIVE PHOTOGRAPHS

Flap Reflection Ankylotic Mass
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Interpositioning of temporalis fascia

Closure




Material And Method

POST-OPERATIVE 3 MONTHS
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MOUTH OPENING

Post-Operative MIO 37.5 mm
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RADIOGRAPHS

Post-Operative OPG After 1 Year
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Pre-Operative Lateral Cephalogram

Post-Operative Lateral Cephalogram After 3 Months

Post —Operative Lateral Cephalogram After 1 Year




Observations And Results

GENDER DISTRIBUTION OF STUDY SUBJECTS

Table 1. Gender distribution

N Percentage Mean Age
Female 03 60% 16.33
Male 02 40% 14.50

Based on the gender distribution 60% were females and 40% were males. The mean

age of the females was 16.33 years and mean age of the males was 14.50 years.

* Female Male

Graph 1. Gender Distribution
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AGE DISTRIBUTION OF STUDY SUBJECTS

Table 2. Age Distribution

Mean Age Std Deviation Std Error
Female 16.33 1.21 0.324
Male 14.50 1.67 0.367

The mean age of the females was 16.33 years (sd=1.21) and mean age of the males was
14,50 years (sd=1.67)

Female

Graph 2. Age distribution
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DISTRIBUTION BASED ON TYPE OF DISTRACTION

Table 3. Distribution based on type of distraction

N Percentage
U/L 01 20%
B/L 04 80%

Based on type of distraction, 20% had undergone U/L distraction and 80% had

undergone B/L distraction.

Graph 3. Distribution based on type of distraction
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INTRAGROUP COMPARISON OF CEPHALOMETRIC EVALUATIONS
BETWEEN PRE AND POST DISTARCTION VALUES

Table 4. Comparison of upper pharyngeal airway space pre & post
distraction

Z P

value value

9.40
Pre Distraction 2.60768 7.00 13.00
00 0.042
2.123
12.4 (Sig)
Post Distraction 1.67332 11.00 15.00
000

The mean upper pharyngeal airway space at predistraction was 9.40 and at post
distraction was 12.40. The intragroup comparison between the pre and post
distraction values was done using the Wilcoxon Sign Rank test and the
difference was found to be statstitically significant between pre and post values.
There was a significant increase in the values of upper pharyngeal airway space
from pre distraction level after the distraction.

Pre Distraction

Post Distraction

Graph 4. Comparison of upper pharyngeal airway pre & post distraction
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Table 5. Comparison of lower pharyngeal airway space pre & post distraction

z P
value value
Pre Distraction 56000 1.51658 4.00 7.00 0.041
2.031 (éig)-
Post Distraction 96000 1.51658 8.00 12.00

The mean lower pharyngeal airway space at the predistraction was 5.60 and at
the post distraction was 9.60. The intragroup comparison between the pre and
post distraction values was done using the Wilcoxon Sign Rank test and the
difference was found to be statstitically significant between pre and post values.
There was a significant increase in the values of lower pharyngeal airway space

from pre distraction level after the distraction.

Pre Distraction

Post Distraction

Graph 5.Comparison of lower pharyngeal airway pre & post distraction
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Table 6. Comparison of mandibular length pre & post distraction

Z value 2 value

Pre Distraction 51.2000 5.06952 46.00 58.00 0039

(Sig)

2.158

Post Distraction 59.2000 4.81664 54.00 66.00

The mean mandibular length at the predistraction was 51.20 and at the post
distraction was 59.20. The intragroup comparison between the pre and post
distraction values was done using the Wilcoxon Sign Rank test and the
difference was found to be statstitically significant between pre and post values.
There was a significant increase in the values of mandibular length from pre

distraction level after the distraction.

Pre Distraction

Post Distraction

Graph 6. Comparison of mandibular length pre & post distraction
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Table 7. Comparison of ramal height pre & post distraction

Z P

value value

Pre Distraction  37.8000 2.68328 34.00 40.00 0.049

2034
(Sig)

Post Distraction 432000 4.32435 37.00 48.00

The mean ramal height at the predistraction was 37.80 and at the post distraction
was 43.20. The intragroup comparison between the pre and post distraction
values was done using the Wilcoxon Sign Rank test and the difference was
found to be statstitically significant between pre and post values. There was a
significant increase in the values of ramal height from pre distraction level after

the distraction.

Pre Distraction

Post Distraction

Graph 7. Comparison of ramal height pre & post distraction
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INTRAGROUP COMPARISON OF MOUTH OPENING BETWEEN PRE
AND POST DISTARCTION VALUES

Table 8. Comparison of mouth opening pre & post distraction

z P

valu value

e

Pre Distraction ~ 5.8000 2.77489 3.00 10.00 - 0.001

213 (Sig)

Post Distraction 37.800 1.48324 36.00 40.00

2
0

The mean Mouth opening at the predistraction was 5.80 and at the post
distraction was 37.80. The intragroup comparison between the pre and post
distraction values was done using the Wilcoxon Sign Rank test and the
difference was found to be statstitically significant between pre and post values.
There was a significant increase in the values of mouth opening from pre

distraction level after the distraction.

Pre Distraction

Post Distraction

Graph 8. Comparison of mouth opening pre & post distraction
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INTRAGROUP COMPARISON OF POLYSOMNOGRAPHY EVALUATION
BETWEEN PRE AND POST DISTARCTION VALUES

Table 9. Comparison of AHI pre & post distraction

A P

value value

Pre Distraction 40.8000 7.98123 32.00 52.00 0043

Post Distraction  2.8000 83666 2.00 400 2028 (Sig)

The mean AHI at the predistraction was 40.80 and at the post distraction was
2.80. The intragroup comparison between the pre and post distraction values
was done using the Wilcoxon Sign Rank test and the difference was found to be
statstitically significant between pre and post values. There was significant

decrease in the values of AHI from pre distraction level after the distraction.

Pre Distraction

Post Distraction

Graph 9. Comparison of AHI pre & post distraction
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Table 10. Comparison of ODI pre & post distraction
Z P

value value

Pre Distraction 38.2600 4.13981 34.00 43.00 - 0.043

2.023  (Sig)

Post Distraction  2.5000 .60828 1.80 3.20

The mean ODI at the predistraction was 38.26 and at the post distraction was
2.50. The intragroup comparison between the pre and post distraction values
was done using the Wilcoxon Sign Rank test and the difference was found to be
statstitically significant between pre and post values. There was significant

decrease in the values of ODI from pre distraction level after the distraction.

Pre Distraction

Post Distraction

Graph 10. Comparison of ODI pre & post distraction




Discussion

In the past, oral and maxillofacial surgeons were consulted for patients with
obstructive sleep apnoea only when other methods of treatment such as
continuous positive airway pressure, dental appliances and soft tissue
operations, failed. With time, the high level of success achieved by
maxillomandibular advancement to enlarge the skeleton and thereby expand the
soft tissue airway has made sleep medicine physicians and OSA patients to
consult oral and maxillofacial surgeons more frequently and at an earlier stage

in the treatment.

Obstructive sleep apnoea is a sleep-related breathing disorder defined as absence
of breathing for 10 seconds or more despite an effort to breathe.”* OSA affects
almost 1 billion people globally, with 425 million adults aged 30-69 years
having moderate to severe OSA. The increasing prevalence of OSA is related to
the rising rates of obesity. It has been reported that there is a genetic
component as some risk factors, including obesity and upper airway soft tissue
structure that are genetically inherited.”*Successful treatment of OSA can be
achieved by a variety of medical and surgical modalities. Because of the
magnitude, morbidity and potential instability of standard surgical techniques
for large expansions of the facial skeleton, the use of distraction osteogenesis
(DO) as a minimally invasive alternative has become an important treatment

modality.’®

Sleep-related reduced ventilatory drive and neuromuscular combined with
anatomic risk factors are likely to play a significant role in upper airway
obstruction during sleep. The anatomic factors that promote pharyngeal
narrowing include large neck circumference, soft tissue, bone, or vessels. Many
of these structures can lead to increased surrounding pressure of the upper
airway resulting in pharyngeal collapsibility and/or insufficient space to
accommodate the airflow in a portion of the upper airway during sleep. In
addition, the upper airway muscle tone plays a role as when it decreases, a
repetitive total or partial airway collapse results. The most common cause of
OSA inadults is obesity and advancing age. The severity of OSA decreases with

age when adjusting for BML.”
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Anatomic Factors contributing to OSA are micrognathia, retrognathia, facial
elongation, mandibular hypoplasia, adenoid and tonsillar hypertrophy, inferior
displacement of the hyoid. Nonanatomic risk factors include central fat
distribution, obesity, advanced age, male gender, supine sleeping position and

pregnancy.’’

DO is an alternative for acute bone lengthening in situations requiring large
movements not attainable by standard osteotomies, acute lengthening, and bone
grafting. Advancements of 20 mm or more without a bone graft, the associated
donor site morbidity, scarring, and potential for infection can be achieved. Soft
tissue seems to grow linearly along lines of tension, and skin, muscles, nerves,
and vascular tissue are generated, not stretched.’® Resistance to advancement by

the soft tissue envelope is decreased by this process of distraction histogenesis.”

The advantage with DO is obvious, especially for severe midface hypoplasia
and micrognathia where the stretched soft tissue envelope contributes to relapse
after traditional osteotomies, acute lengthening, and bone grafts. Scarring from
previous operations (cleft lip and palate repair, uvulopalatopharyngoplasty,
orthognathic surgery) or radiation therapy may limit amount of advancement
possible by standard orthognathic surgical procedures. These patients are ideal
candidates for DO.

DO requires patient understanding and cooperation.®’ Failure to follow the
prescribed activation can result in inappropriate vector of distraction, inadequate
regenerate formation and even dismantling of the distractor. With bimaxillary
DO, a prolonged period of maxillomandibular fixation is necessary, affecting
speech, alimentation, and social interaction. During the process of distraction,
patients may experience pain, problems sleeping, and disturbances of

recreational activities.??

In this study the cause of the retrognathic mandible in all patients was post
traumatic, long standing, temporomandibular joint ankylosis which is fusion of
the condyle to the temporal bone leading to retarded growth of the mandible. In
severe retrognathia the space available for the tongue is diminished and as the
tonicity of muscles decreases during sleep the tongue falls back which causes

obstruction of the upper airway, resulting in episodes of apnoea. Repeated bouts
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of transient hypoxaemia occur leading to high sympathetic nervous system
activity which results in complications like hypertension, angina, stroke,

myocardial infarction and cardiac failure.??

The age range of patients in this study was 11-20 years. The mandibular
condyles in children are more prone to intra-capsular fractures due to trauma or
surgical manipulation because they have a broad head and a relatively narrow
neck.® Moreover, paediatric condyles have a high regenerative and remodeling
capacity, which significantly increases the likelihood of ankylosis after trauma,

or re-ankylosis after surgery.34

Distraction osteogenesis was performed in all patients before the release of the
TMJ ankylosis, because if TMJ ankylosis is released before doing distraction
osteogenesis than the already diminished posterior airway space will be further
compromised and will pose problems in the post operative period (tracheostomy
may be needed). In all the cases a linear distractor was used for lengthening the
mandible as the only movement required was in the horizontal ramus. After
distraction TMJ arthrectomy was done with interpositional arthroplasty and later

on genioplasty was performed to improve the facial esthetics.

According to the present study, there is more female predilection, which is
similar to several other hospital-based studies® in literature but this result is also
contradictory to many studies as they state the reason that male do more outdoor
activities as compared to females.®* In this study, females had a high prevalence
of TMJ ankylosis as compared to males, which may be due to the difference in
the anatomy of condyle and differences in their hormonal level. Increasing
serum levels of estrogen and progesterone with increasing grade of severity of

TMDs suggest a role of these hormones as etiological factors for TMDs.%

Signs and symptoms of TMDs are four times more common among women,
who seek specialized treatment for this disease three times more frequently than
men. Despite the fact that the low prevalence of TMDs in men has not been
completely elucidated yet, the presence of higher testosterone levels may be a

plausible explanation.®’
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There is the hypothesis that the presence of estrogen receptors in women’s TMJ
changes metabolic functions increasing ligament laxity. Estrogen also increases
susceptibility to painful stimuli by modulating the limbic system. Although
researchers do not share the same opinion, studies in humans have shown that
painful symptoms increase by 30% among patients on menopause treatment
with estrogen replacement therapy and by 20% in women using oral

contraceptives.®’

Polymorphism in the estrogen receptor has been shown to be correlated to the
intensity of pain, facial axis angle and mandibular body length in patients who
suffer from TMJ osteoarthritis. However, despite these studies, until recently no
direct evidence has been found that links female reproductive hormones to TMJ
disease or that defines the mechanisms by which these hormones may cause
TMJ disease. A recent study has shown that estrogens and relaxin could
contribute to the degeneration of cartilage homeostasis by disrupting TMJ and
inducing activation of metalloproteinases that degrade cartilage matrix

macromolecules (collagen and proteoglycans).®’

In this study, all cases were found in 11-20 year old age group, and this finding
is similar with that of various studies®® that stated TMJ ankylosis is commonly

seen in children and young adults.

In this study, bilateral TMJ ankylosis (80%) was more prevalent as compared to
unilateral TMJ ankylosis (20%). According to the literature, unilateral cases
tended to show better clinical outcomes than bilateral cases. TMJ ankylosis
cases could present as a bilateral or unilateral lesion based on the number of
joints affected. Most of the patients presented with bilateral TMJ ankylosis. The
high prevalence of bilateral TMJ ankylosis might be due to the trauma (falling)
mechanism that could result in mandibular symphysis fracture which, in turn,
produces a higher chance of osteogenic potential bone fragments in the condylar

process.*°

The amount of mandibular advancement required in this study was more than
1.5 cm (mean 2.2 cm) and in such cases distraction osteogenesis would be

considered as the better option rather than standard osteotomies. Advancement
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was carried out after a latency period of 5 days in adults and O day for children.
The rate of distraction was 1 mm/day for adults and 2 mm/day for children until

the mandibular incisors were in reverse overjet or edge to edge position.®

The results of this study confirm the findings that there was a significant
rectification of oro-pharyngeal airway width, mandibular length, ramal height,
mouth opening, AHI index and ODI index in the patients with TMJ ankylosis
after distraction of mandible with distractor device. Furthermore, there was
significant improvement of quality of life among these patient’s pre- and post-
operatively. No evidence of reankylosis was observed in any patients during the

study period.

The patients were also compared , pre distraction and immediate post-
consolidation using lateral cephalograms to determine changes in their oro-
pharyngeal airway space and dimensions following mandibular distraction. The
airway dimensions were first measured using McNamara analysis®2(1984)
utilizes measurements in relation to the upper pharynx and lower pharynx. The
upper pharyngeal width is measured from a point on the posterior outline of the
soft palate to the closet point on the posterior pharyngeal wall, while the lower
pharyngeal width is measured from the intersection of the posterior border of
the tongue and the inferior border of the mandible to its corresponding closet
point on the posterior pharyngeal wall. The oro-pharyngeal airway space was
then traced on the lateral cephalogram using the following radiographic points—
Sella (S), Nasion (N), Frankfurt Horizontal, and Pterygomandibular Vertical
Plane®. A line connecting the posterior nasal spine and anterior tubercle of the
atlas defined as the superior border of the posterior airway space , while the line
drawn across the median glosso-epiglotic fold parallel to FH defined the inferior
border of the PAS. The posterior border of the PAS was defined as the posterior
pharyngeal wall and the anterior border was defined as the posterior tongue
outline and the PTV. The anteroposterior PAS dimension was measured as a
line connecting the most posterior point of the tongue and PhW drawn parallel
to FH. The tracings were then super-imposed on a grid and the area involved

was manually measured. The results of pre and post distraction comparison
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revealed statistically significant improvement in pharyngeal airway post

distraction, in this study.

The mean upper pharyngeal airway space increased from predistraction 9.40 to
post distraction 12.40 . There was a significant increase in the values of upper

pharyngeal airway space.

The mean lower pharyngeal airway space at the predistraction was 5.60 which
increased to 9.60 post distraction. There was a significant increase in the values

of lower pharyngeal airway space.

COGS analysis was done to determine the height of the ramus by measuring the
distance in millimeters between the articular angle and the gonial angle(Go)
(total ramus height) and mandibular body length by measuring the linear
distance between gonion(Go) and pogonion(Pg) in the pre and post operative

lateral cephalogram x-ray which showed significant increase.

The mean mandibular length at the predistraction was 51.20 and at the post
distraction was 59.20 . There was a significant increase in the values of

mandibular length from pre distraction level after the distraction.

The mean ramal height at the predistraction was 37.80 and at the post distraction
was 43.20 . There was a significant increase in the values of ramal height from

pre distraction level after the distraction.

The mean Mouth opening at the predistraction was 5.80 and at the post
distraction was 37.80 . There was a significant increase in the values of mouth

opening.

Polysomnography refers to a systematic process used to collect physiologic
parameters during sleep. A polysomnogram is a procedure that utilizes
electroencephalogram, electro-oculogram, electromyogram, electrocardiogram,
and pulse oximetry, as well as airflow and respiratory effort, to evaluate for
underlying causes of sleep disturbances. PSG is considered to be the gold
standard for diagnosing sleep-related breathing disorders, which

include obstructive sleep apnoea, central sleep apnoea, and sleep-related

hypoventilation/hypoxia.®*



https://www.sciencedirect.com/topics/medicine-and-dentistry/polysomnography
https://www.sciencedirect.com/topics/medicine-and-dentistry/pulse-oximetry
https://www.sciencedirect.com/topics/medicine-and-dentistry/obstructive-sleep-apnea
https://www.sciencedirect.com/topics/medicine-and-dentistry/central-sleep-apnea
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In our study polysomnography for all patients was done both preoperatively and
postoperatively in which all the patients were having severe OSA. Improvement
in mean apnoea-hypopnoea index was seen in all cases. The mean AHI at the
predistraction was 40.80 and at the post distraction was 2.80 . There was
significant decrease in the values of AHI from pre distraction level after the
distraction. This shows that advancement of mandible increases space for
tongue and prevents fall back during sleep, thus reducing the episodes of apnoea

and hypopnoea. This is in correlation with a study.%

The mean ODI at the predistraction was 38.26 and at the post distraction was
2.50 . There was significant decrease in the values of ODI from pre distraction
level after the distractionlmprovement in desaturation in turn reduces the
chances of transient hypoxaemia and thus reduces chances of complications

associated with obstructive sleep apnoea

We noted that improvement in facial profile, snoring and daytime sleepiness can
be achieved by distraction osteogenesis in retrognathic patients and in patients
like those in the present study, where the amount of advancement needed is more
than 10 mm, distraction osteogenesis can be considered as it causes tension
across the osteotomy and induces bone formation and histogenesis of blood
vessels, muscles, nerves, cartilages, ligaments, skin and mucosa.?®"*® Thus

there is less chance of relapse as compared to orthognathic surgery.




Conclusion

Within the scope and limitations of this study, following conclusions can be

drawn: —

I.  Moderate to severe obstructive sleep apnoea secondary to
temporomandibular joint ankylosis can be successfully treated by distraction
osteogenesis of the mandible.

Il.  Improvement in posterior airway space and facial profile can be achieved by
doing distraction osteogenesis in retrognathic patient secondary to
temporomandibular joint ankylosis associated with obstructive sleep
apnoea.

I1l.  Upper and lower pharyngeal airways space improved significantly in the
post distraction phase.

IV.  Mandibular length and ramal height increased significantly after distraction
osteogenesis.

V.  There was significant improvement in the mouth opening post operatively.

VI.  Apnoe-Hypopnoea index and oxygen desaturation index improved

significantly in post distraction phase.
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BABU BANARASI DAS UNIVERSITY
.V BBD COLLEGE OF DENTAL SCIENCES, LUCKNOW

BBDCODS/AEC/N9/2022 Dated: 16" September, 2022
Communication of the Decision of the X™ Institutional Ethics Sub-Committee Meeting
IEC Code: 19

Title of the Project: Role Of Distraction Osteogenesis In Correction Of Obstructive Sleep Apnoea In TMJ
Ankylosis Patient.

Principal Investigator: Dr Shaikh Marufhusain Department: Oral & Maxillofacial Surgery
Name and Address of the Institution: BBD College of Dental Sciences Lucknow.

Type of Submission: New, MDS Project Protocol
Dear Dr Shaikh Marufhusain,

The Institutional Ethics Sub-Committee mee

ting comprising following members was held on
15® September, 2022.
. Lakshmi Bal
1. a;rﬁ;cf S“;‘;rz‘;fy Prof. and Head, Department of Biochemistry
2. Dr. Praveen Singh Samant Prof. & Head, Department of Conservative Dentistry & Endodontics
Member
- Dr.Jiji George . i ;
3 Mioabar Prof. & Head, Department of Oral Pathology & Microbilogy
4, Dr. Amrit Tandan Professor, Department of Prosthodontics and Crown & Bridge
Member
s. a‘;s;:: Pratap Maurya Reader, Department of Orthodontics & Dentofacial Orthopaedics

The committee reviewed and discussed your submitted documents of the current MDS Project Protocol in
the meeting.

The comments were communicated to P, thereafter it was revised,

Decisions: The committee approved the above protocol from ethics point of view.

Forwarded by:
7 B
A a\?
% Z W At
Prof. Dr. Pdnegt Ahuja Dr. Lakshmi Bala
Principal Member-Secretary
BBD Co! f Dental Sciences Institutional Ethics Sub-Committee (IEC)
BBD University, Lucknow BBD College of Dental Sciences
BBD University, Lucknow
PRINCIPAL Onlversity, Lise 7R
Babu Banaras: Das College of Dental Sciences n'h'a‘f‘s.' L bt 3,
(B20w Banarasi Das University) 'l‘v’{_f-:.';". 1T : t
880 City, Faiabad Roao, Lucknew-226028 ‘i‘ﬂ_}}“-‘,
pin ~
L
b itd
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BUD UNIVERSITY

. ~ BABU BANARASI DAS UNIVERSITY
»”  BBD COLLEGE OF DENTAL SCIENCES, LUCKNOW

Baty

INSTITUTIONAL RESEARCH COMMITTEE APPROVAL

The project titled “Role Of Distraction Osteogenesis In Correction Of
Obstructive Sleep Apnoea In TMJ Ankylosis Patient” submitted by
Dr Shaikh Marufhusain Postgraduate student in the Department of Oral
& Maxillofacial Surgery for the Thesis Dissertation as part of MDS
Curriculum for the academic year 2021-2024 with the accompanying
proforma was reviewed by the Institutional Research Committee in its

meeting held on 14™ September, 2022 at BBDCODS.

The Committee has granted approval on the scientific content of the
project. The proposal may now be reviewed by the Institutional Ethics

Committee for granting ethical approval.

W/

Dr. Mona Sharma
Co-Chairperson

PIINCIPAL
s of Deckal Scienses

(b u Sanaran Uas Uaiversity) oo
220 City, Fanalsad Road, Lucknm- 226078

Ranzean Das
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Babu Banarasi Das College of Dental Sciences
{Babu Banarasi Das University)
BBD City, Faizabad Road, Lucknow — 227105 (INDIA)

PARTICIPANT INFORMATION DOCUMENT

1. Study Title
ROLE OF DISTRACTION OSTEOGENESIS IN CORRECTION OF OBSTRUCTIVE SLEEP APNEA
IN TMJ ANKYLOSIS PATIENT.

2. Invitation Paragraph
You are being invited to take part in a research/trial study. Before you decide it is important for you to
understand why the research/study is being done and what it will involve. Please take time to read the
following information carefully and discuss it with friends, relatives and your treating physician/family
doctor if you wish. Ask us if there is anything that is not clear or if you would like more information.
Take time to decide whether or not you wish to take part.

3. What is the purpose of the study?
To study the efficacy of distraction osteogenesis in management of obstructive sleep apnea.

4. Why have | been chosen?
You have been chosen for the study as you are fulfilling the required criteria for the study.

5. Dol have to take part?
Your participation in the research is entirely voluntary. If you do, you will be given this information sheet
to keep and will be asked to sign a consent form. During the study you are still free to withdraw at any
time and without giving a reason.

6. What will happen to me if | take part?
You will have to come multiple times before and after surgery for follow up as and when required.

7. What do | have to do?
There will be certain changes made in the dietary intake with few other precautionary measures and
you will be expected to follow that.

8. What is the procedure that is being tested?
Role of distraction osteogenesis in correction of obstructive sleep apnea in tmj ankylosis patient.

9. What are the interventions for the study?
Distraction osteogenesis will be done in TMJ ankylosis patient to comrect obstructive sleep apnea.
Distractors will be placed at ankylosis side and will be removed after consolidation phase followed by
TMJ arthrectomy.
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10.What are the side effects of taking part?
Although there are no reports of serious side effects of the procedure but the participants may have
minimum side effects of the drugs like nausea and post operative vomiting. If anything happens during
the procedure we have skilled personnel and specialized equipments to manage any emergency.
If the participants suffers any other symptoms postoperatively, the guardian should immediately talk to
the doctor.

11.What are the possible disadvantages and risks of taking part?
There are no disadvantages of taking part in the study, there can be minimum side effects of the drugs.

12.What are the possible benefits of taking part?
Release of the TMJ ankylosis increasing facial esthetics and functional efficiency.

13. What if new information becomes available?
If additional information becomes available during the course of the research you will need to
tell the patient about this. States:
-Sometimes during the course of a research project, new information becomes available about
the research being studied. If this happens, your researcher will tell you about it and discuss
with you whether you want to continue in the study. If you decide to withdraw, your
researcher/investigator will make arrangements for your withdrawal. If you decide to continue
in the study, you may be asked to sign an updated consent form.

14.What happens when the research study stops?
Nothing will happen to the pariicipants.

15. What if something goes wrong?
the problem/complain will be handled by HOD or the IRC. If something serious happen the institute will
take care of the problem.

16. Will my taking part in this study be kept confidential?
Yes, it will be kept confidential.

17.What will happen to the results of the research study?

18.Who is organizing the research?
the research is being done in the department of Oral and Maxillofacial Surgery, BBDCODS. The
research is self funded. The participants will have to pay for procedural charges as given by the
institution.

19. Will the results of the study be made available after study is over?
Yes
20.Who has reviewed the study?

The HOD and the members of IRC/ |IEC of the institution have reviewed and approved the study.
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21. Contact for further information
Dr. Maruf Hussain Shaikh
Department of Oral & Maxillofacial Surgery.
Babu Banarasi College of Dental Sciences.
Lucknow-226028
Mob: 8840768448

Dr. Laxmi Bala

Member Secretary of Ethics Committee of the Institution
Babu Banarasi College of Dental Sciences.

Lucknow

Email: bbdcods.iec@gmail.com




Annexures

1 TR T iAo P Sea A
(@Tg SR g fayfaemer)
St R, Tomane s, a8 - 227105 (MIR4)

1. AT idE
ure Ufpaiias I A sffedcided wiy uoFm & oguR H fRReH
SR @ YiHe|

2. ST IRTTE
T U T e T YT o & for it famm o v 81 Fiofa 8 & vee amads i o e
Tgeayyt & T it it fvar o TeT & v s o e g oo FafafEe wAent © A d uea
& fo i P ok afg o =g o e, frsderl ot o Sam™ &3 e e et
Tafdcre & T 58 W =91 11 594 IS i 70 o TH € o WE e & qafe 3 afie aeerl
TEd Bl

3. 3T BT JERT T8
Jffeeided Wiy wiHal & WayE H§ APadl SUeHH @1 WUESId @l
SHEHA hIAT|

4. WS g TAe?
ST AT T § Fifds A1 A & WG S! B Q0 S g1

5. ST YT 8
g HUS! T T @ fob W 1 @ T al| afe; 3w &= @t fvfg o €, ot smue! 98 ga we
T o fere fean o SiR wenfa Wus W gwaR S & forg Set wmem ) afe s i o & Fofa
Ad &, 7@ vt ma it oft g aiR o s SR e g @9 & o @ €1

6. afe & vr dan § A e wm @
e Ug W WBidl-3d & foy amue! Teidl & ugel 3R a1g H $3 &R 211 g

7. WE ST EO?
Fo A glaard Iurdi & a1y MR ¥a- § $@ deard by o iR 1ad sa@!
UIeTH B I Y& Bt S|

8. o wftear &1 udigor frar e ver &7

STt Ufesenferg It 7 sifedciaed ity guf-ar & guR & i adn SReTeHE St
CiEEal




Annexures

1.

11.

12

13

14.

15.

s F Rn sl

Sfiswcided Wil o &1 i w31 & fou dioas Ui W & fseaem
SETomTE oy wmem| fewcaesd &1 feraife &1 aes @1 WIge 3 Wi T30
& a1g druns snifaeidt & arg ger faar s

AT 8 & gWIHE |1 87

gratifes widhan & iR gurat 3t 318 are 7t & afes wfafiat &1 madt sk vre
JiTqifed Seet orl garsit & gAaH gRIMId 81 Udd ¢ Tfg ufthdl & SR $o ot
Bhar & ot gan o fereht oft s ffa &1 weftra F & fore e fies ofik fad
JUSI |

afe; uferifird &7 SifRRA & a1g $18 o= @em fgarg &d € o sifiias &1 gia
Sl ¥ °1d HEAt il

WA AR & wvifad geaE ok Wifem s g

Wﬁ%ﬁﬁ%ﬂéﬂﬁﬂﬂﬁ%ﬂﬁﬂ?wmﬁmﬁl
ymad F suRa sy s &

v UfEEITRE &1 favier 98 & HicduRd SR FHiEE e &1 9gTdl gl

0§ aft 7 W Rl Suas g Wl 8

wflft v it ufvedren % S, st ey on 4@ oty @ an F 9 et auers @ wndt @) of
T gt 2, ot st ged A H fa e e sl sreme F @9 ardt ufvadl & an A gfwa
A | 379 SHegaH & aite H gent & forg wda €1 of oo spmm ol v s ol @0 €, d sl o
HHera weata Wi U1 gEAaN He & o e o ewa g1

o ity e 42 8 e § &t g

afg srerr FPreffed wog & ved wand /42 @ o 2, @ gasreR AT ) g s

3T P TTerd 81 WY dt 4T g

of it it ufage gem € 8 m s & Em Fo o & 2, o dididhteidies sirdd
o &= o fardrastan w@a arat siee g Rreradt &1 Foer o s

16. TT 59 Hegg= & #Y ym #9 Si viestg @ s

ST M, Tl T1 18 sfeaTd a1 0 WS dard et & amgy g T8t 21 anofh

17. ity aregg= & ulvonst &1 S g

18.

Serg- & afvordl &1 3udn 4 s veR & arevet 9 uuasiiaa F1 geie o ge S B
for o e fodt oft aftomey frand e & ufeafrd! & ggar @ e & fm smem)

T BT AT B T TR Re
1 Wity arsm- Safirs §wa (BBOCODS) BT Hifid BEm ara 2




Annexures

19, T HETTT FATE B & 15 ETT F TROTH IUasy S =g
ofgy it =g &t st @ uftoms IR SuEs SR ST
20. g Bt addten frea # g
e & rasiEamgamet ol A sreae Y wdlen 9 o IR Al
11. sftre Rl & e dud =4
1. W gae
e 3R Affuets e goidt faumm
Y FIRE! Bier AP Sed TRadl
TETH-226028
1ts: 8840768448

I TeH! &,
He &t e gl & g .

Tll: a1 et g i, Sramang @, snfae faew,
-, gt 226008
éflﬁ: bbdcods.ieci@ gmal. com

4. &1 -

ufeyrt 1 gan o= $1 v ufa v gemafva weafa vom s
s By 8 F fere e




Annexures

Babu Banarasi Das College of Dental
Sciences

(Babu Banarasi Das University)
BRBD City, Faizabad Road, Lucknow-226028

Child information document

Study title: —Role of distraction osteagenesis in correction of obstructive sleep apnoea in
I'MJ ankylosis patients.

Introduction

To assess the pre operative and post operative findings on basis of some parameters in patients
with obstructive sleep apnoea before and after distraction osteogenesis.

We invite you to participate in this study.
What will vou have todo?
To participate in this research study, you will be interviewed/ examined by...

...and if found to fulfill pre-specified criteria, you will be eligible to be enmlled in
tlns res-ea.ﬂ:h study.
Since you are in the age group of 8-18 years we ask your accompanying parent /guardian
will also sign a similar form called as the Parent Informed Consent Form.

List all procedures, which will be employed in the study. Point out any that are considered
experimental’or otherwise, and explain technical and medical terminology in simple,
nontechnical & direct language.

In addition, to record the same parameters daily your parent / guardian will also beprovided
with a diary where they will enter the same findings accordingly. You will haveto tell them
about your symptom and they will mark accordingly in the diary

Risks and discomforts
There is no foreseen significant risk / hazard to your health, if you wish to participate in the
study. If vou follow the directions of the ........... in charge of this study and you are injured

due to any procedure given under the study plan, the Sponsor will pay for the medical expenses
for the treatment of that injury.

Benefits
If you participate in the study you will receive ..................If you appear to have any acute
illness ...............you will be offered free treatment for those visits in accordance with local

standard medical care. You will not be offered free treatment for chronic diseases or
conditions not related to study procedures.
Your participation in the study may help others, because this participation will helpus

determine if the study drug/procedure is safe.
Confidentiality

Your existing medical records may be accessed; personal health information about you may
be collected and processed by study investigators for the purpose of performing the study.
Information about you will be collected and stored in files with an assigned number,and not
directly with your name. All documents related to the sudy will only be accessed by the
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study investigator, sponsor, the Ethics Committee and the Regulatory authority.
Your parent / guardian will have the right to access personal information about you at any
time with the study doctor and the right to correct this personal information. Your parent /
guardian can take away your authorization to collect process and disclose data about you at
any time.
Right to refuse or withdraw
You do not have to take part in this research if you do not wish to do so. You may
stop participating in the research at any time you wish. The study investigator may decide
to withdraw you from the study if he/she considers it is in your best interest
You will be informed of important new findings developed during the course of the study
so you will be able to consider your participation in the study in light of new information
Parents responsibilities
It is the responsibility of your parent / guardian to come along with you to the gentre during
the study period for all the visits unless you withdraw or are prematurely discontinued
from the study. It is also your responsibility and your parent / guardian to report any
expected or unexpected reactions (side effects) that you notice during the study period.
We expect your co-operation throughout the study.
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(Baby Banarasi Das University)
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Babu Banarasi Das College of Dental Sciences

(Babu Banarasi Das University)
BBD City, Faizabad Road, Lucknow — 227105 (INDIA)

Child Assent Form

Study Title
Study Number
Subject’s Full Name
Date of Birth/Age
Address

I , exercising my free power of

choice, hereby give my consent for participation in the study entitled:

I have been informed. to my satisfaction, by the attending physician, about the purpose of the
study and the nature of the procedure to be done. I am aware that my parents/guardians do not
have to bear the expenses of the treatment if [ suffer from any trial related injury, which has
causal relationship with the said trial drug. I am also aware of right to opt out of the trial, at any

time during the course of the trial, without having to give reasons for doing so

Signature of the study participant Date:
Name of the study participant

Signature of the Witness Date
Name of the Witness

Signature of the attending Physician Date:
Name of the attending Physician
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Signature (or Thumb impression) of the Subject/Legally Acceptable

Representative:.................

Signatory’s Name.............., DR
Signature of the Investigator.............. .
Study Investigator's Name.............. Date.........
Signature of the witness. ........... Date....... ..
Name of the witness

.............................

and duly filled consent form

Signature/thumb impression of the subject or legally Date




Annexures

Babu Banarasi Dag College of Dental Sciences
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Babu Banarasi Das College of Dental Sciences
(Babu Banarasi Das University)
BBD City, Faizabad Road, Lucknow - 227105 (INDIA)

Consent Form (English)
Title of the Study ...........

Study Number........

Subject’s Full Name...........

Date of Burth/Age .........

Address of the Subject.............ccccvvrennne

Phone no. and e-mail address..................

CUARBICRION .. ... oonine s dmanpasionsnapiisi

Occupation: Student / Self Employed / Service / Housewife/
Other (Please tick as appropriate)

Annual income of the Subject.................

Name and of the nominees(s) and his relation o thesubject o, ... (Forthe purpose of
compensation in case of trial related death).

1. Iconfinm that I have read and understood the Participant Information Document dated
........ for the above study and have had the opportunity to ask questions. OR I have been
explained the nature of the study by the Investigator and had the opportunity to ask
questions.

I understand that my-pasticipation in the study 1S voluntary and given with free will
without any duress and that Tam free to withdraw,at any time, without giving any reason
and without my medigal care or legal rights being affected.

3. I understand that the Spensor of the project, others working on the Sponsor's behalf, the
Ethics Commuttee and the regulatory authonties will not need my permission to look at my
health redords both in respeet of the ewrrent study and any further research that may be
conducted 1 relation touit, even if I withdraw from the trial. However, I understand that my
Identity will not be revealed in anyinformation released to third parties or published.

4. Tagree not to restriet the use of any data or results that arise from this study provided such
a use.1s only for scientific pugpose(s).

5. Ipermit the use of stored sample (tooth/tissue/blood) for future research. Yes[ | No| )

Not Applicable [ |
6. Tagree to patticipate in the above study. I have been explained about the complications and
side effects, if any,and have fully understood them. [ have also read and understood the
participant/volunteer's Information document given to me.
Signature (or Thumb impression) of the Subject/Legally Acceptable

L

Representative:.................

Signatory's Name................ Date .
Signature of the Investigator..................... Dats....onii
Study Investigator's Name............cc.ccocoueeee. DatR....o o
Signature of the witness........................ Datei:

Name of the witness..............ccovvvvieninnn,
Received a signed copy of the PID and duly filled consent form
Signature/thumb mpression of the subject or legally Date........
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Babu Banarasi Das College of Dental Sciences

(Babu Banarasi Das University)
BBD City, Faizabad Road, Lucknow - 227105 (INDIA)
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CASE SHEET

DATE:-

OPD NO.:-

PATIENT NAME:-

AGESEX:-

FULL PERMANENT POSTAL ADDRESS:-
TELEPHONE NO.:-

CHIEF COMPLAINT:-

FAMILY HISTORY:-

PERSONAL HISTORY:-

HABITS:-

HISTORY OF PAST ILLNESS:-
HISTORY OF PRESENT ILLNESS:-
PAST DENTAL HISTORY:-
SYSTEMIC EXAMINATION:-
LOCAL EXAMINATION:-
INVESTIGATIONS & RECORDS:-
Hb gram%e-

RBC count-

PCV-
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ESR-

BR.T.

C.T.

TLC-

DLC- POLY- MONO-
LYMPHO- EASN.-

Platelet count-

HbSAg-

HIV- 1

Blood urea-

Serum creatinine-

DIAGNOSIS:-

TREATMENT:-

PRE-OPERATIVE RECORD

PHOTOGRAPHS ,OPG,.LATERAL CEPHALOGRAM,PA VIEW
INTRA-OPERATIVE RECORD

PHOTOGRAPHS, MIO MEASUREMENT

POST-OPERATIVE RECORD

PHOTOGRAPHS, OPG, LATERAL CEPHALOGRAM.PA VIEW
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