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                                           Maxillo-Mandibular Relation
Maxillo-mandibular relation record: It is a registration of any positional relationship of the mandible relative to the maxilla. These records may be at any vertical, horizontal, or lateral orientation.
Types of relation: 
A- Vertical relation (occlusion, rest position).
B- horizontal relation:
1-Centric jaw relation
2- Eccentric jaw relation. I- lateral jaw relation           II- protrusive relation.
Vertical jaw relation 
Vertical dimension: which is the distance between 2 points one fixed to the cranium & the other is fixed to the mandible. In general vertical measurements of face could be recorded between any two arbitrary selected points which are usually located one above the mouth at the tip of nose &the other below the mouth at the tip of the chin in the mid line region. 
[bookmark: _GoBack]Rest position(physiological rest position ): It is a postural position of mandible when an individual is resting comfortably in an upright position & the associated muscles are in the state of minimal contractual activity.
Rest vertical dimension RVD: the distance measured when the mandible is in the rest position.
Occlusal vertical dimension OVD: It is the vertical dimension of face when the teeth or occlusal rims are in contact in centric occlusion. 
Inter occlusal distance (freeway space) FWS: the distance between the occluding surfaces of the maxillary & mandibular teeth, when the mandible is in the physiological rest position.
The difference between the RVD (rest vertical dimension) & OVD (occlusal vertical dimension) is the inter occlusal distance or freeway space &equal 2-4mm.
FWS=RVD- OVD
Vertical dimension of speech(closest speaking space): is the closest relationship of the incisal edges of the mandibular to the maxillary teeth during speech (sounds ch, s, j).

 Method of recording vertical relation:
A-Methods of recording rest vertical dimension
1-Facial measurements after swallowing and relaxing: instruct the patient to sit upright and comfortably, eyes looking straight ahead &relax, then ask the patient to wipe his lips with his tongue, to swallow. When the mandible drops to rest position measure between the points of reference(nose &chin). Repeat and take average.
2-Tactile sensation: instruct the patient to stand erect & open the jaw wide until strain is felt in the muscles. When this opening becomes uncomfortable ask him to close his mouth slowly until the jaws reach a comfortable relaxed position. Measure the distance between the reference points & compare with the measurements made after swallowing.
3-Phonetics: the patient is asked to repeatedly pronounce the letter "m", a certain number of times. When the lips touch, ask him to stop all jaw movement. At this time measure between the two reference points.
Other method is by keep talking to the patient and measure the distance immediately after the patient stops talking
4-Facial expression: the experienced dentist may notice the relaxed facial expression when the patient's jaws are at rest. In normally related jaws the upper & lower lips should have a slight contact in a single plane. Also the skin around the eyes & chin should be relaxed. It should not be stretched, shiny or excessively wrinkled.
5-Anatomical landmarks: the willis guide is designed to measure the distance from the pupils of the eye to the corner of the mouth & the distance from anterior nasal spine to the lower border of the mandible, if both these distances are equal, the jaw is considered at rest. 
6-Electro-myographic method: it is a special device that measures the tone of the masticatory  muscles, when the tone is at its least, this means these muscles are in rest position &the jaws are at rest position.

B-Methods of recording occlusal vertical dimension OVD :
Mechanical methods
1-Pre-extraction records: these records are made before the patient extracts all opposing teeth & loses his occlusal vertical dimension, these records are:
a-Profile photographs: these photograph are taken in maximum occlusion of teeth. The photographs are  enlarged to life size.  The distance between the two anatomic landmarks on the photograph are compared with the same landmarks on the face. These measurements can be compared with those made with occlusion rims in position. 
b-Profile silhouettes: a reproduction of the profile in silhouettes can be cut out in cardboard or contoured in wire. These can be repositioned on the face after vertical dimension is established at initial recording (occlusion rims) or when the artificial teeth are tried in.
c-profile Radiographs: cephalometric profile radiographs are made with teeth in occlusion. These are compared with those made with occlusion rims in position. but their use is limited due to the inaccuracy of the technique. 
Disadvantages;
Time consuming ,image distortion, radiation hazard.
d-Articulated casts: when the patient is dentulous, a maxillary & mandibular casts are made mounted in centric relation on an articulator. After the teeth have removed &the edentulous casts have been mounted on the articulator, the inter arch measurements are compared.
e-Facial measurements: two tattoos are marked on the upper &lower halves of the face before extraction. the vertical dimension is measured at occlusion &recorded. This measurement is used after extraction.
2-Measurements of former dentures: patient's previous denture can be used to compare the measurements with measurements made during the record making procedure, &the measurements can be correlated with observation of the patient's face to determine the amount of change required.
B-Physiological Methods
a- Boos biometer (Power point) : boos stated that maximum biting force occurs at OVD. A device that measure the biting force (bimeter) is attached to the mandibular record base and a metal plate to the maxilla. This bimeter has a gauge, which shows the amount of pressure acting on it . the record bases are inserted into the patient mouth & the patient is asked to bite on it at different degrees of jaw separation. When the highest value is reached, this is called the power point which represents the OVD.
b-Neuromuscular perception: the patient’s tactile sense is used as a guide to the determination of the correct vertical dimension. A central bearing device attached to accurately adapted record bases permits the patient to experience through neuromuscular perception the different vertical relations. The central bearing screw is adjusted downward &upward until the height of the contact feel right to the patient & this represents the OVD.
c-Swallowing threshold: the theory behind this method is that when a person swallows, the teeth come in contact together  with a very light contact at the beginning of the swallowing cycle. This factor can be used as a guide to determine OVD . the technique involves building  cones of soft wax  on the lower  denture base so that it will contact the upper occlusion rim with the jaws too wide open. The flow of the saliva is stimulated by a piece of candy. The repeated action of swallowing the saliva will gradually reduce the height of the wax cones to allow the mandible to reach the level of OVD.
d-Phonetics: phonetics methods are widely used to evaluate the proper OVD. During pronunciation of sounds like ch,s,j, the upper &lower teeth reach their closest relation without contact.                               
Consequences of incorrect vertical dimension
A- Increased vertical dimension.
1- Interference with speech.
2- Discomfort to the patient. Sensation of bulk.
3- Trauma to denture bearing area and underlying mucosa.
4- Increased lower facial height (elongated face)
5- Stretching in facial muscles (muscular fatigue).
6-pain and clicking in TMJ
7- Accelerated resorption of residual ridge.
8- Difficulty in swallowing 
B- Decreased vertical dimension.
1-deepened wrinkles of the face result in aged appearance.
2-decreased masticatory efficiency.
3-pain in the TMJ
4- Cheek biting.
5- Loss of lip fullness.
6-decreased lower facial height with prominence of lower jaw &chin.
7-angular chelitis due to folding of the corner of the mouth.
There are many factors that affect the measurement of vertical dimension which is:
1. Patient must sit in upright position with head unsupported
2. Any  tension should be avoided
3. Special attention and enough time should be given to those patients having neuromuscular disorder
4. No valid method for all patients, so it is advisable to use several methods and compare the result
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