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Third molar surgery is routinely done by oral and maxillofacial surgeons. There are many 
confusions starting from classifications, nerve injuries (ROOD AND SHEHAB) and to the elevator 
principles. The present study aims to evaluate the mechanical advantage of cross bar in terms of 
vector of force rather than magnitude. 
 
 
 
 
 
 
 

 
 
 

  

  
 

 
 

 

 
 

 
 

 
 

 
 
 
 
 
 

 
 

 
 

 
 
 

 
 

 
 

 
 
 
  
 
 
 

INTRODUCTION 
 

Fracture of mandible during routine extraction is fortunately, a 
rare complication. The reasons for this are multifactorial, faulty 
surgical technique is one among them.4,5,6 Elevators, also 
known as exolevers are instruments which makeup the basic 
armamentarium for the procedure of exodontia,7 hence the 
operator must be well versed with the rules governing their use. 
The Winter’s crossbar or T bar handle elevators (figure2) are 
designed for the removal of fractured mandibular molar roots. 
They are never used elsewhere other than for elevating of 
mandibular and maxillary 3rd molar impactions. This 
instrument can develop tremendous force which can lead to 
fracture  of mandible. Third molar surgery corresponds to a 
significant portion of the surgical procedures carried out by 
oral and maxillofacial surgeons around the world and is an 
important activity at dental surgery training centers1,2. 
 

MATERIAL AND METHODS 
 

A prospective cohort study was carried out involving patients 
submitted to at least 1 surgical intervention for the removal of  
a vertically impacted lower third molar between January 2016 
to  September 20017. Fifty patients who voluntarily sought 
treatment for the removal of impacted lower third molars were 
preselected. All patients were examined by a single 

practitioner. All fifty fulfilled the eligibility criteria (indication 
for the surgery under local anesthesia and categories I and II of 
the American Society of Anesthesiology, i,e ASA I and II), and 
some patients were excluded based on the exclusion criteria (, 
systemic and/or behavior disorder that rendered local 
anesthesia unviable, pregnant or lactating women, recent 
irradiation, cognitive impairment that rendered the 
comprehension of the study objectives impossible, and non 
acceptance of the methodology). All patients signed terms of 
informed consent.  
 

Fifty patients with vertically impacted mandibular third molars 
were operated so far in the department of oral and maxillofacial 
surgery government dental college Jammu with this technique. 
Thirty patients were female and twenty were male patients. 
Triangular incision was given. Then buccal guttering up to 
cemento enamel junction was done both bucally as well as 
distally with sparing of disto lingual plate. Then purchase point 
was made using straight round bur on the buccal aspect of third 
molars. The purchase point was made such that it is at equal 
level or very slightly below the fulcrum. In case of position b 
or position c the buccal bone was reduced deep up to the 
purchase as shown in figure 1, so that their position is at the 
equal level. Then cross bar was engaged into the purchase point 
such that while rotating the vector of force is along the path of 
withdrawal. By this way there is compressive force at the 
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fulcrum rather than tensile so there is least chance of fracture of 
mandible. 
 

 
 

 
 

DISSCUSSION 
 

Direction of vector is the most important criteria while 
extracting any tooth particularly third molars; the reason being 
inaccessible location of third molars. There is commonly 
fracture of tuberosity and resultant oroantral communication. 
To my experience most surgeons flaunt their extraction using 
just straight or coupland elevators and most of the times they 
are lucky and getting the tooth out in seconds. If the upper third 
molars are distoangular and single rooted this practice is 
magical but once the tooth is mesio or vertical or have multiple 
roots or is ankylosed this practice is equally dangerous. 
Whenever I had tuberosity fracture in the past it was always 
due to using straight elevator or coupland. Here again comes 
the concept of vector of force is it really in the direction of path 
of withdrawal if so then u will be respected if not u may land in 
fracture of tuberosity and resultant communication. We are not 
restlers had it been so restler would extract the tooth in seconds 
and the physically weak or female surgeons would take enough 
time or would have been unable. Same is the case with 
mandibular third molars. Though mandible is strong to resist 
fracture but as explained above in case of impacted thirs molars 
after guttering it becomes equally weak. And the vector of 
force if not in the direction of path of withdrawal may lead to 
fracture. Feared of fracture mandible due to excessive force 
generation, many authors have abandoned the practice of using 
cross bar elevator. Undoubtly there is excess force generation 
by cross bar but it is not the only variable. Vector of force 
matters more than magnitude in case of mandibular fracture. As 
experimented by scamphy8 it is the tensile force than 

compressive which is more dangerous. Severe type of nerve 
injury is mostly due to using bur either during sectioning of 
root or doing guttering deep. Or it can happen due to roots 
while luxating them not along their path of exit. If one wants to 
prevent these complications; cross bar elevator is an ideal 
choice. It gives the ideal vector of force that is along the path of 
withdrawal. By putting the cross bar or any elevator in the 
buccal gutter; mandible pottentially splits sagitally that is 
buccal plate splaysbucally and lingual plate lingually by tensile 
force. We can change this tensile force into compressive force 
by changing the location of purchase point and fulcrum. If 
fulcrum is at the level or below the purchase point there is least 
chance of fracture of mandible. By using cross bar elevator we 
can use more force to extract it without sectioning or without 
excessive bone cutting. By this practice there is less post-
operative morbidity in terms of nerve injury, post-operative 
edema and trismus. Before sectioning the first choice should be 
to to elevate the tooth in toto by doing buccal and distal 
guttering uptocementonamel junction and then make purchase 
point on the buccal aspect of the tooth either at or just little 
below the fulcrum. Then carefully elevate it using cross bar 
elevator. By using cross bar surgeon should be familiar with 
the vector of force that means the force should be such that its 
vector should be more towards occlusal and little lingual which 
is possible if purchase and lever location is placed as stated 
above else force will split more of buccolingually which will 
cause sagittal split as happens commonly in case of mandibular 
fracture. Vertically impacted third molars have been considered 
most difficult tooth after distoangular the order being 
distoangular followed by vertical followed by horizontal and 
the last being mesioangular. If my above principle is followed 
then vertical will be most easy among all. Here again it is due 
to incompatibility between vector of force and path of 
withdrawel. As mentioned above use cross bar in vertical 
impacted and purchase and lever should be either at he same 
level or purchase little below the fulcrum or reverse. If the thirh 
molar is single rooted just after guttering or if multirooted use 
the same method as described above if multirooted tooth is 
showing resistant section it and get the tooth seperatelly using 
the same above method. 
Extraction of teeth other than third molars 
 

CONCLUSION 
 

In our study there was not a single case of iatrogenic fracture 
mandible even though excess force was used. In mechanical 
advantage, magnitude is not the only variable; it includes 
vector of force also which we as surgeons unfortunately least 
consider. As already said above vector of force is more 
important than magnitude in case of disimpaction or even 
extraction of any tooth.  
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