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Retained upper third molars during Le Fort I osteotomy with downfracture

AIM: The aim of our study is to demonstrate that the presence of upper wisdom teeth must be evaluated before and
during Le Fort I osteotomy because attention must be focused to the disadvantages or facilitations of surgery depending
on molar presence. 
MATERIALS OF STUDY: Our study has analyzed two groups, each one including 20 patients, 10 males and 10 females,
with an age between 16-30 years. The first group was treated with le Fort I osteotomy leaving in situ the wisdom
upper third molars. The second group was treated with Le Fort I osteotomy after the extraction of the wisdom upper
third molars. 
RESULTS: Group A: upper third molar avulsion, necessary in 5 cases, was the main reason for prolongation of surgical
time. However, in group A, increased bleeding occurred in 3 cases, bone irregularities and bone interferences occurred
in 2 cases, neurological injuries occurred in 2 cases, any complications occurred in 8 cases. Group B: the management
of the hemorrhage resulting from the vascular injuries, occurred in 7 cases, was the main reason for prolongation of sur-
gical time. However, in group B, bone irregularities and bone interferences occurred in 4 cases, neurological injuries
occurred in 3 cases, any complication occurred in 6 cases.
DISCUSSION: In literature is actually discussed the risks related to the presence of lower third molars during mandibular
osteotomies. 
CONCLUSIONS: Our study is designed to be helpful to the beginner surgeons during them first time approach to this kind
of surgery. 
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In 1998, Cheung described how the presence of the
upper third molar influences the transversal angulation
of the cut through the tuberosity during Le Fort I
osteotomy. In 2011 Balaji concluded that its presence
reduces surgical manipulation and prevents neurovascu-
lar injuries 2,3.
The aim of our study is to show how the presence of
retained third molars during Le Fort I osteotomies and
the inconveniences or facilitations related to its presence:
we compared two groups of patients, all treated with Le
Fort I osteotomy for different pathologies (third class
malocclusion, second class malocclusion, open bite in
first class dental occlusion, palatal transversal contrac-

Introduction

Le Fort I osteotomy with downfracture is an upper jaw
fracture and mobilization of the maxilla. Stoker, Epker and
Obwegeser described this technique during 1900 1-7.
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tion). Our work also wants to be a guide for beginner
surgeons who approach this kind of surgery for the first
time.

Materials and Methods

Our study has analyzed two groups, each one including
20 patients, 10 males and 10 females, with an age
between 16-30 years. 
The first group was treated with le Fort I osteotomy
leaving in situ the wisdom upper third molars. Out of
10 males 3, were affected by third class malocclusion, 2
by second class malocclusion, 2 by open bite in first
class dental occlusion, 3 by palatal transversal contrac-
tion. Out of 10 females, 4 were affected by third class
malocclusion, 3 by second class malocclusion, 2 by open
bite in first class dental occlusion, 1 was affected by
palatal transversal contraction.
The second group was treated with Le Fort I osteoto-
my after the extraction of the wisdom upper third
molars. The extraction of the upper third molar was per-
formed six months before surgery for each patient. Out
of 10 males, 4 were affected by third class malocclusion,
2 were affected by second class malocclusion, 2 were
affected by open bite in first class dental occlusion, 2
were affected by palatal transversal contraction. Out of
10 females, 3 were affected by third class malocclusion,
2 were affected by second class malocclusion, 3 were
affected by open bite in first class dental occlusion, 2
were affected by palatal transversal contraction.
Serious intraoperative hemorrhage may be resulting from
Le Fort I osteotomy caused by involuntary vascular resec-
tion of palatine descending arteries 8,9. The presence of
upper third molar may prevent vascular injuries during
pterygoid process osteotomy. In our groups, vascular
injuries with increased bleeding occurred in 3 cases (1M,
2F) in group A and in 7 cases (3M, 4F) in group B.
Intraoperative neurological injuries (pterygoid process)
may result from Le Fort I osteotomy through the trans-

mission of indirect stress and strains like traction, com-
pression and rebound. It may also result from direct trau-
ma, for instance traumatic pterygomaxillary separation,
difficult down fracture 9,10. The presence of wisdom
upper third molars may protect from these problems
because allows the Obwegeser osteotome to sit in the
right position preventing nerve cutting. In our study,
neurological injuries occurred in 2 cases (2F) in group
A and in 3 cases (2M, 1F) in group B.
During Le Fort I osteotomy, comminuted fractures and
displaced bone spiculaes may occur 10. The presence of
wisdom upper third molars may protect from these issues
because contributes to the correct positioning of
Obwegeser osteotome and allows a finer osteotomy. In
this way, we reduced the surgery time. In our study,
bone irregularities occurred in 2 cases (1M, 1F) in group
A, in 4 cases (3M, 1F) in group B.
Sometimes the presence of upper wisdom teeth may lead
to increased surgical time because, if it is deeply impact-
ed, it could be involved in the bone cut and its dam-
age would its extraction necessary during the surgery
time. Moreover, during maxilla-mandible surgery, poste-
rior impaction of maxilla may be necessary but the pres-
ence of retained upper third molar could be an obsta-
cle. In such case, the wisdom molar avulsion can be
made necessary. In our study, upper third molar avul-
sion was necessary in 5 cases (3F, 2M) in group A.
The preparation of Le Fort I osteotomy followed by
downfracture needs to find the pterygomaxillary suture;
the presence of wisdom upper third molars may distort
the direction of Obwegeser osteotome and lead to
increased surgery time.
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Fig. 1: Group A patient preoperative Rx opt showed a patient affect-
ed by third class malocclusion, male, with retained upper third
molars. 

Fig. 2: Group A patient intraoperative view showed a surgical image
of a patient affected by third class malocclusion, male, with retained
upper third molars treated with bimaxillary repositioning. It was per-
formed Le Fort I osteotomy and downfracture on the upper jaw. It’s
one of 8 cases without surgical inconveniences and without conse-
quent prolongation of surgery time.



Compared to average intraoperatory time for Le Fort I
(1 h), the surgery time was longer in 10 cases in group
A and in 11 cases in group B.
However, both of the groups experienced lengthening of
surgery time due to different reasons: avulsion of wis-
dom third upper molar was the main reason for the time
increase in the Group A, followed by vascular injuries
and bone irregularities while, in Group B, the manage-
ment of the hemorrhage resulting from the vascular
injuries was the main reason for the increased surgery
time, followed by bone irregularities.

Results

In our study we compare two groups of patients, one
with retained third upper molar, one without retained
third upper molar, all treated with Le Fort I osteotomy
for different pathologies (third class malocclusion, sec-
ond class malocclusion, open bite in first class dental
occlusion patients, palatal transversal contraction) and,
during surgery time, we analyze advantages and disad-
vantages due to the presence or absence of wisdom upper
third molars.
Compared to average intraoperative time for Le Fort 1
(1 h), the lenghtening of surgery time occurred in 10
cases in group A and in 11 cases in group B.
Specifically, lengthening of surgical time in each group
was due to different reasons.

Group A: upper third molar avulsion, necessary in 5
cases, was the main reason for prolongation of surgical
time. However, in group A, increased bleeding occurred
in 3 cases, bone irregularities and bone interferences
occurred in 2 cases, neurological injuries occurred in 2
cases, any complications occurred in 8 cases.
Group B: the management of the hemorrhage resulting
from the vascular injuries, occurred in 7 cases, was the
main reason for prolongation of surgical time. However,
in group B, bone irregularities and bone interferences

occurred in 4 cases, neurological injuries occurred in 3
cases, any complication occurred in 6 cases.
It is evident from our comparison (Group A vs Group
B) that we do not have significant differences in com-
plications incidence and in surgical time lengthening.
However our study can be important for the beginner
surgeon as it emphasizes the importance of preoperative
or intraoperative evaluation of the wisdom upper molar
presence and the possible related complications during
Le Fort I osteotomy.

Discussion and Comments

In literature is actually discussed the risks related to the
presence of lower third molars during mandibular
osteotomies. There is still controversy about whether the
presence of a retained or impacted third molar in the low-
er jaw increases the risk of a bad split or not and the
decision to remove the molars before or during orthog-
nathic surgery may be considered case by case 8-13 

We can found different information about the difficul-
ties in Le Fort I osteotomy in cases of atypical mor-
phology of the maxilla with the presence of abnormally
vertical excessive or medio-lateral and anteriorposterior
thick walls of the maxilla, maxillary sinus hypoplasia or
aplasia, tough pterygoid process and densely sclerotic
maxillary tuberosities, patients with cleft-craniofacial
anomalies or patients with prior trauma or corrective
surgeries. All these conditions may cause difficult down-
fracture and pterygomaxillary separation and may
increase the risk for vascular, neurological injuries 9,14.
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Fig. 3: Group B patient preoperative Rx opt showed a patient affect-
ed by second class malocclusion, female, without retained upper third
molars.

Fig. 4: Group B patient intraoperative view showed a surgical image
of a patient affected by second class malocclusion, female, without
retained upper third molars treated with bimaxillary repositioning. It
was performed Le Fort I osteotomy and downfracture on the upper
jaw. It’s one of 7 cases with intraoperative haemorrhage caused by
involuntary vascular resection of palatine descending arteries and con-
sequent lengthening of surgical time.



Cheung described how the presence of upper third molar
influences the transversal angulation of the cut through
the tuberosity during Le Fort I osteotomy. Balaji report-
ed that its presence is a favorable factor to reduce sur-
gical manipulation of the neurovascular complex of this
area 2,3. 
Le Fort I osteotomy of the maxilla is the surgical
approach to correct mid-dentofacial deformity. The pro-
cedure is generally easy, with a low incidence of com-
plications and the average surgery time is approximate-
ly one hour. The procedure consists of a fracture of the
upper jaw and its mobilization (downfracture) 15. We
follow Stoker and Epker’s and then Obwegeser’s tech-
nique and , after infiltration with local anesthesia, we
perform a circumvestibular mucosa incision with scalpel
or electrode hand, then we dissect up the maxilla to
zygomatic process the pterygoid recess and the nasal floor
17-21. Then we performed Le Fort I osteotomy line on
the anterior and posterolateral wall of the maxilla using
a saw blade; nasal walls and nasal septum are fractured,
pterygoid osteotomy is obtained with Obwegeser
osteotome 22. So we obtain free maxillary mobilization
with a complete separation of pterygoid process, finally
we level bone irregularities and bone interferences with
palatine descending arteries using punch forceps and
bone tampers 1-7.
During Le Fort I osteotomy, some complications may
occur: the most important and the most dangerous are
vascular injuries caused by vascular resection of palatine
descending arteries; neurological injuries caused by ptery-
goid process resection without preservation of nerve or
by the transmission of indirect stressed and strains like
traction compression and contrecoulp; bone interferences
caused by comminuted fractures and displaced bone spic-
ulaes 9,15,23. 

Conclusion

The aim of our study is to demonstrate that the pres-
ence of upper wisdom teeth must be evaluated before
and during Le Fort I osteotomy because attention must
be focused to the disadvantages or facilitations of surgery
depending on molar presence. Our study is designed to
be helpful to the beginner surgeons during them first
time approach to this kind of surgery. 

Riassunto

L’avulsione del terzo molare superiore nei paziente sot-
toposti a chirurgia mascellare nell’ambito della chirur-
gia ortognatica deve essere valutata di volta in volta in
base allo specifico caso clinico dal momento che può
comportare vantaggi e svantaggi. Nel nostro studio
abbiamo preso in considerazione due gruppi entrambi
composti da 20 pazienti, 10 maschi e 10 femmine di
età compresa tra i 16 e i 30 anni, sottoposti ad osteo-
tomia di Le Fort tipo I. Nel primo gruppo il terzo
molare superiore è stato lasciato in situ, nel secondo
gruppo si è proceduto ad avulsione dello stesso. I para-
metri che abbiamo valutato sono stati: tempo chirur-
gico, danno vascolare, danno alle strutture nervose,
irregolarità ossee residue. La comparazione dei risulta-
ti, alla luce dei parametri sopracitati non ha portato a
differenze significative, ecco perché la conclusione del
nostro lavoro è stata quella di valutare di volta in vol-
ta, in base al plannig chirurgico, l’eventuale o meno
avulsione preoperatoria del terzo molare superiore.
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TABLE I - Analysis of our experience

Vascular injuries Avulsion of the third Bone Irregularities Neurological Consequent Any
(no. of cases) upper molar and bone injuries Lengthening of complication

(no. of cases) interferences (no. of cases) surgical time
(no. of cases) (no. of cases)

Group A 3 5 2 2 10 8

Group B 7 0 4 3 11 6

Legend
The table shows our sample survey: vascular injuries with increased bleeding occurred in 3 cases (1M, 2F) in group A, and in 7 cases
(3M, 4F) in group B. Neurological injuries occurred in 2 cases (2F) in group A and in 3 cases (2M, 1F) in group B. Bone irregular-
ities occurred in 2 cases (1M, 1F) in group A, and in 4 cases (3M, 1F) in group B. Upper third molar avulsion was necessary in 5
cases (3F, 2M) in group A. Prolongation of surgery time occurred in 10 cases in group A (mainly due to intraoperative avulsion of
third molar) and in 11 cases in group B (mainly due to the management of hemorrhage). Any complications were acknowledged in 8
cases (6M, 2F) in group A, in 6 cases (2M;4F) in group B.
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