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Abstract

A retrospective study of 64 patients with maxillary fracture of Le Fort type who were
treated at.the Surgical Department, Ban Pong Hospital, Ratchaburi, Thailand during the past 21 years
(September 1%, 1979 - August 31%, 2000) is presented. Most of the patients were male (84.4%).
Patients mainly affected were in the third decade of life (54.7%) with an age range of 13 - 65
years old. The etiology of the fracture was mostly related to road traffic accidents (90.6%). The
most common type was Le Fort II fracture (54.7%), followed by associated facial bone injury were
mandible (47.4%) and associated other organ injuries were fractures elsewhere (50.0%). Open
reduction with intermaxillary fixation and maxillary suspension were the treatments of choice and
the results were considered to be successful with only mild post-operative complications.
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The maxillary bone is the main part of the
upper jaw while the episode of fracture can result
in malocclusion and the problem of mastication if
the fracture could not be reduced completely. The
most common facial fracture involved the alveolar
process and Le Fort. In 1866, Guerine reported the

characteristics of maxillary bone fracture, lower and
horizontal line, which was later named "Guerine
fracture"(1),

Rene Le Fort (a French surgeon) studied
maxillofacial fracture by performing artificial beat-
ing of 35 cadaver’s faces and dissecting to explore
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Le Fort Il Fracture (Craniofacial dysfunction)

(High transverse)

Le Fort II Fracture (Pyramidal)

Le Fort I Fracture (Guerine fracture)

(Low transverse)

Fig. 1.

the evidence of maxillary bone fracture(1,2). The
result revealed the characteristics of fracture which
could be categorized into 3 types : Le Fort fracture
type I, IT and III (Fig. 1). The findings improved the
surgical knowledge for diagnosis and treatment of
upper jaw fracture including the reconstruction and
cosmetic method for both congenital and acquired
deformities.

This report aimed to analyse the charac-
teristics of maxillary bone fracture in patients in terms
of demographic data, incidence, etiology, coinci-
dence injury and case management. It includes the
result of cases which underwent operation in the sur-
gical unit, Ban Pong General Hospital, Ratchaburi,
Thailand over the past twenty one years {September
18,1979 - August,315t, 2000). The results should
be beneficial for further management particularly at
provincial hospital level.

MATERIAL AND METHOD

All cases of Le Fort fracture (LFF), ope-
rated on by the author, between September 15t, 1979
and August 315t, 2000, were studied. The informa-
tion was gathered from the patients’ profile i.e.,
operative notes, dental information and records of
skull X-rays. The data were described on a demo-
graphic basis i.e., age, gender, etiology, type of LFF
and treatment procedure.

Types of Le Fort fracture.

RESULTS

Five hundred and eighty five cases of
maxillofacial fracture were studied and the results
revealed that there were 64 cases of LFF or 10.9 per
cent of total cases, an average of 3 cases of LFF per
year. (Table 1, Fig. 2)

The age group and gender distribution were
analysed and the results revealed that the majority
of cases were male (84.4%). The most common age
group was 21-30 years old (54.7%); followed by
11-20 years old (18.7%). The ratio of incidence of
LFF in male to female was 54 : 1 (Table 2).

The etiology of LFF was verified. The
majority fractures were from traffic accidents
(90.6%). The remaining (10%) cases were domestic
violence (3.1%), falls (1.6%) and miscellaneous
(4.7%) (Table 3).

Table 1. Frequency and percentage of maxillofacial
fracture attributed to Le Fort fracture.

Pattern of fracture Number %

Le Fort 64 109

Others™ 521 89.1

Total 585 100.0

* Others means mandibular, zygomatic, nasal and frontal bones.
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Fig. 2. Incidence of Le Fort fracture between 1979-2000.
Table 2. Age group and gender distribution of Le Fort fracture.
Age Gender
(Year) Male Female Total %
N % N %o
11-20 11 17.2 1 1.6 12 18.7
21-30 30 46.8 5 7.8 35 547
31-40 9 14.0 2 3.1 11 17.2
41-50 2 3.1 1 1.6 3 4.7
251 2 3.1 1 1.6 3 4.7
Total 54 84.4 10 15.6 64 100.0
Table 3. Etiology of Le Fort fracture attributed by type of accident.
Gender
Accident Male Female Total %
N % N %
Traffic 48 75.0 10 15.6 58 90.6
Domestic violence 2 3.1 0 0 2 3.1
Falls 1 1.6 0 0 1 1.6
Miscellaneous (sport, industrial) 3 4.7 0 0 3 4.7
Total 54 84.4 10 156 64 100.0

Pattern of Le Fort fracture

The pattern of LFF was categorized by the

I and Le Fort III (54.7, 25.0, 10.9%, respectively).

criteria described by Le Fort. The results revealed Among those 64 cases, there were 5 cases coinci-
that about half were Le Fort II, followed by Le Fort  dently with hard palate fracture (7.8%) (Table 4).
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Table 4. Pattern of Le Forte fracture.

Pattern of fracture N %
Le Fort I 16 25.0
Le Fort IT 35 547
Le Fort 111 7 109
Le Fort I and 11 3 4.7
Le Fort I and III 3 4.7
Total 64 100.0

The maxillofacial fractures of 64 cases
were categorized as LFF alone, (26 cases or 40.0%).
The mandible was the most common coincidental
fracture (18 cases or 47.4%); next was zygoma (14
cases or 40%) while a combination of both occurred
in 5 cases or 13.2 per cent (Table 5).

Besides facial fracture, LFF was associated
with other organ injuries; 18 cases or 28.1 per cent,
could be attributed to fractures elsewhere (50.0%),
cerebral injury (22.2%) and eye injury (16.7%)
(Table 6).
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Treatment

All cases of LFF were operated on within
3 days after the injuries (range from 1-22 days), and
the procedure was as follows:

1) Sixty two cases or 96.9 per cent were
tracheostomized prior to anesthesia induction, some
had tracheostomy performed on arrival, with only
two cases not having it before operation. 2) All
cases underwent open reduction and 95.3 per cent
of them had arch-bar fixation and craniomaxillary
suspension. 3) Closed reduction of the nasal bone
was performed in 24 cases or 37.5 per cent. 4)
There were 6 cases or 6.25 per cent who had silastic
rubber sheath implantation procedure. (Table 7, Fig.
3 and Fig. 4)

Result and Consequence

The results of post-operative treatment were
highly satisfactory from both the functional and cos-
metic aspect (89.1%). Only 7 cases or 10.9 per cent
had complications of residual deformities i.e., com-
pression of the zygomatic bone, temporary stiffness

Table 5. Occurrence of other maxillofacial fracture associated with
Le Fort fracture.

Fracture N %

Le Fort 26 40.0

Le Fort with other maxillofacial fracture 38 60.0
- Frontal 1 2.6
- Zygoma 14 36.8
- Mandible 474
- Zygoma & mandible 5 132

Total 64 100.0

Table 6. Le Fort fracture attributed to associated injuries.

Associated Injuries N %

Le Fort 46 719

Le Fort with other organ Injuries 18 28.1
- Fracture elsewhere 9 50.0
- Cerebral 4 222
-Eye 3 16.7
- Thoracic 1 55
- Abdomen 1 5.5

Total 64 100.0
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Table 7. Operative procedure in Le Fort fracture patients.
Procudure™ N %
Tracheostomy 62 96.9
Open reduction 64 100.0
- Arch-bar fixation 3 4.7
- Arch-bar fixation and craniomaxillary suspension 61 95.3
Closed reduction of nasal bone 24 37.5
Silastic rubber sheath implantation 4 6.25

* Patients may have had more than one procedure

Fig. 3.

Radiograph of Water’s view of the skull of a 24-year-old female showing Le Fort Fracture Type II.

(3A) Pre-operative, (3B) Post-operative, open reduction with intermaxillary fixation and maxillary

suspension.

of the temporomandibular joint and infection, res-
pectively. (Table 8)

DISCUSSION

The Ban Pong Hospital is a general hospital
which presently can accommodate 420 in-patients.
The hospital has to provide health service to 160,000
people in surrounding areas. It has facilities, physi-
cians and health personnel of various fields of
specialities including expertise in maxillofacial injury
management. The author performed the operative
treatment of 64 cases of LFF over two decades and
the details are as follows:

1. Patient aspect

The past experience of 21 years revealed
that the incidence of LFF was 1-8 cases per year.
This figure represented only Ban Pong Hospital and
the cases selected for this study were those who
were operated on by the author and had complete
documentation. Surprisingly, there are 3 private
hospitals within a radius of 15-20 kilometers and
tertiary hospitals in-charge(3-5). The crucial point
is that if the physician does not recognize the LFF
it will render the consequences of deformity and
dysfunction which might affect the quality of life of
the patients(4,6).
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Fig. 4.

Radiograph of Water’s view of the skull of a 46-year-old male showing Le Fort Fracture Type II

and III, with displacement of left zygoma. (4A) Pre-operative, (4B) Post-operative, open reduction
with intermaxillary fixation and maxillary suspension.

Table 8. Post-operative complications of Le Fort fracture patients.
Result N %
Satisfactory (function and cosmetic) 57 89.1
Complication 7 10.9
- Residual deformity 3 429
- Infection 4 57.1
Total 64 100.0

2. Proportion of Le Fort fracture cases

The proportion of LFF was 10.9 per cent of
all maxillofacial injuries. This finding is supported
by a report from Siriraj Hospital(7), but different
from a report from a dental unit center which in-
cluded a large number(3.6),

3. Age and gender

The incidence was higher among males due
to the nature of occupation and outdoor activities; the
majority of patients were 21-30 years old or 54.7 per
cent, which is similar to other studies(3,6,8,10,13),

4. Etiology

More than ninety per cent of cases were
from traffic accidents especially involving motor
cycles which is supported by other studies(3,7-9).
The risk of motor cycle accidents is attributed to
many factors ; high speed limit, noise, while under
the influence of narcotics or alcohol. The results are
different from those reported in foreign countries
where more stringent driving regulations exist, such
as compulsary helmet use and safety belts(10-12),
Only about three per cent was attributed to domestic
violence which was lower than studies from other

countries(10-13,15),
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5. Type of Le Fort fracture

The study found that all types of LFF fol-
lowed the criteria of the incident rate which could
be arranged as type II > type I and type III, res-
pectively(16), The study was compatible with other
studies and it was striking that the complication of

hard palate fracture was as high as 8 per cent(3-5,
14)

6. Coincidence injury

This series of LFF found the coincidental
injury and the majority, to be mandibular fractures
but different from the report of Siriraj Hospital which
was zygomatic fracture(9). The difference might
come from the cause of injury in Ban Pong Hospital
where the majority of motor cycle accidents and the
ratio of upper jaw and lower jaw fracture was 4 : 1
which was supported by the report of Saraburi and
Vachira Bhuget Hospital(9). Motor cycle accidents
result in a direct crash of the exposed face to the
road but car accidents involve face crash to the
steering wheel. The zygomatic bone is located
adjacent to the maxillary bone, so the injury always
affects both bones. The characteristics of LFF type
IT and III include fracture on alignment of the nasal
bone and the treatment procedure depends on the
extended fracture. This study included two per cent
of frontal bone fracture, which is similar to thereport
of Siriraj Hospital(3). The coincidence of LEF with
zygomatic and mandibular bone was 13.2 per cent
which shows the severity of the fracture episode.

7. Le Fort fracture with other organ injuries

The analysis of 64 cases of LFF revealed
that 28.1 per cent involved other organs. The most
common coincidental fracture was of the extremities
which were compatible with motor cycle accidents,
and next was brain injury particularly in cases who
underwent skull operations (6%) which was lower
than that reported from Siriraj Hospital and other
countries, mainly was brain injury(3:14,15). There
were 3 cases involving the eyes and one case was
enucleated as the extension of injury, so case
management played an important role in saving the
life of the patient when first seen. The emergency
unit should therefore be managed by a multispecia-
list team including a surgeon, orthopedist, plastic
surgeon, maxillofacialist, neurosurgeon and ophthal-
mologist for better care and management to achieve
the best results(10,12),
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8. Operative treatment

All cases of LFF should be tracheostomized
for a better approach of face surgery, particularly,
reduction of nasal and maxillary bones and to mini-
mize the risk of anesthesia and post-operative care
(3,16). As for cosmetic purposes, alternative proce-
dures were performed, there were two cases of LFF
without tracheostomy which rendered the problem of
operation and post-operative care.

The manipulation of maxillary disimpac-
tion forceps with arch-bar ; intermaxillary fixation
and craniomaxillary suspension at the point of zygo-
matic process of frontal bone on both sides yielded
good results and only 3 cases did not undergo cranio-
maxillary suspension for a firm fracture site. The
addition of interosseous fixation, mostly by wiring
was selected for some cases of maxillary fracture but
provided for all zygomatic and mandibular fracture.

The reduction of nasal fracture was per-
formed in 24 cases and only one case required lead
plate fixation for the specific fracture of maxitlary
process. Investigation for fracture of the floor of the
orbit was selected in those who had diplopia and
radiological findings, and a silastic rubber sheath was
applied to reconstruct the problem in four cases.

9. Result

Maxillary bone has a high blood supply
which is an advantage for reconstruction of the
bone and has very few complications such as infec-
tion(16-22), This report revealed that 89.1 per cent
showed satisfactory results in terins of good function,
proper occlusion and good cosmetic result without
diplopia. Only 3 cases had complications of tempo-
rary temporomandibular joint stiffness because the
LFF operation was delayed by three weeks after the
accident due to their associated neurosurgical condi-
tion. Four cases longer than 4 weeks were found
to have infection of the interrosseous wiring point
of the mandibular bone rendering in prolongation
of wearing of the intermaxillary fixation(3,4,9,15).
All cases underwent operation and yielded good
results without mortality.

SUMMARY

Two decades of experience of performing
LFF operations in Ban Pong Hospital and reporting
of 64 cases revealed that the majority were male,
aged 21-30 years, and that traffic accidents were the
most frequent cause. LFF type II including fracture
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of the mandible showed the highest occurrence. All
cases were tracheostomized prior to operation with
only 10.9 per cent of cases developing complica-
tions. However, ultimately all of them resumed nor-
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mal conditions and functions. This report should, on
the one hand, benefit LFF patients and, on the other
hand, help improve case management to create a
directional approach in provincial hospitals.

(Received for publication on August 29, 2001)

REFERENCES
1. Le Fort R. Experimental study of fractures of the
upper jaw. Part 1 and Part 2 (Translated from the
French by Dr. Paul Tessier). Plast Reconstr Surg
1972; 50: 497-506.
2. Le Fort R. Experimental study of fractures of the
upper jaw. Part 3. (Translated from the French by
Dr. Paul Tessier). Plast Reconstr Surg 1972; 50:
600-7.
3. Chitapankul B. Le Fort fracture : A study of 38
cases. Siriraj Hosp Gaz 1978; 30: 343-65.
4. Boonkasem S. Tharanon W. Maxillofacial injuries
at Khon Kaen Hospital : A review of 342 cases.
Thai J Oral Maxillofac Surg 1995; 9: 8-13.
5. Kangvonkit P. Thearachote P. Facial bone frac-
ture : A study of 1,415 cases. Thai J Oral Maxil-
lofac Surg 1995; 9: 3-7.
6. Hansasuta C. Facial bone fracture : A study of 612
cases. Thai J Oral Maxillofac Surg 1992; 6: 5-9.
7. Chitapankul B. Fracture line of the upper jaw frac-
ture. R Thai Air Force Med Gaz 1978; 27: 39-55.
8. Kaewsuk S. Incidence, and treatment, of maxillo-
facial and mandibular fractures in Samuthsakorn
Hospital. Mahidol Dent J 1998; 8: 48-51.
9. Jarupoonphol B, Wauttijariyakul P, Hongthong T,
et al. Surgical treatment of maxillofacial injury in
Ban Pong Hospital : 11 years reported. Region 7
Medical Journal 1994, 4: 341-50.
10. Tanaka N, Tomitsuka K, Shionoya K, et al. Aetio-
logy of maxillofacial fracture. Br J Oral Maxil-
lofac Surg 1994; 32: 19-23.
11. Andersson L, Hultin M, Nordenram A, et al. Jaw

fractures in the country of Stockholm (1978-1980).
(1) General survey. Int J Oral Surg 1984; 13: 194-9.

12. Kahnberg KE, Gothberg KAT. Le Fort fractures.
(1) A study of frequency, etiology and treatment.
Int J Oral Maxillofac Surg 1987; 16: 154-9.

13. Khan AA. A retrospective study of injuries to the
maxillofacial skeleton in Harare, Zimbabwe. Br J
Oral Maxillofac Surg 1988; 26: 435-9.

14.  Morgan BDG, Madan DK, Bergerot JPC. Frac-
tures of the middle third of the face : A review of
300 cases. Br J Plast Surg 1972; 25: 147-51.

15. Adekeye EO. The pattern of fractures of the facial
skeleton in Kaduna, Nigeria. A survey of 1,447
cases. J Oral Surg 1980; 49: 491-5.

16. Duvall AJ III, Banovetz JD. Maxillary fractures.
Otolaryngol Clin N Amer 1976; 9: 489-97.

17. Dingman RO, Natvig P. Surgery of facial fracture.
1* ed. Philadelphia: WB Saunders,1964: 489-97.

18. Converse’s Surgical treatment of facial injuires.
34 ed. Baltimore : Williams and Wilkins, 1974:
230-66.

19. Mathog RH. Maxillofacial trauma. Baltimore :
Williams and Wilkins, 1984: 8§9-106.

20. Faster CA, Sherman JE. Surgery of Facial Bone
Fractures. New York : Churchill Livingstone Inc.,
1987: 149-70.

21. Habal MB, Ariyan S. Facial Fracture. Philadelphia :
WB Saunders Company, 1987: 171-82.

22. Myer EN. Operative Otolaryngology Head and
Neck Surgery, Vol. 2 Philadelphia: WB Saunders
Company, 1997: 1143-92.




Vol. 84 No. 11 SURGICAL TREATMENT OF LE FORT FRACTURES 1549

mandnshsnzgnmuinuuueewa IR lulINe AU =Ty W
2522-2543

e NFWUNA, WL

Iodnmaaundsuiheffinszanmivinuuuaanpin Alasumsusainsnlulseswenunatnulus ssesom
21 1 shud 1 Aumeu 2622 e 31 Awnan 2543 fgiheveau 64 g wasUinnada: 3 1o Wuwane
54 718 (3D8az 84.4) uwauwends 10 T8 (SDEar 156) DTNV 13 — 65 T anmgAiwusnYigada 21 -
30 11 wu 35 718 (3ngar 550) munganlug A UAMAITATMIUN 58 T8 (3pBaz 906) iumungan
I03NITWBUMNNNNINEUR  Usunnuasmainiiwuusefiqn Asmainuuuaewaielssamil 2 wu 35 T8
(Staz 54.7) NIEQnVuAu q TWnTIMME Iwuups AanTEgnannIsinIan 18 Te (Satar 47.4) uarnsvan
Trununy 14 18 (spgaz 36.8) WuTNAUMINAGUSTULAY 18 Te (Sasax 28.1) lagadumituiunszanuaoy
avin Wauynnalasumaanzaanaumaaadanszgnliand - TufumsBanszgnannssinsuuiaza iy
uazyn Maillary suspension Feazlanad Tugiheuenglammsmonueniunnszuanm wazianszanayniai
HAMIIFAWLN 57 T8 wintasar 891 lanauTuiiwelamedudng e 7 98 vlasagar 109 Awy
mzunsngau launmsBafnuapnnnsslng uaznazmsdndaraiuun Fmnnesnsauniagnmazinilusses
a1 - 2 dem

AMEAY : UIARLIDINTEENIWY, MINNUULLREWDIR, M3inm

I WU
SAVRNBRYNRUNNE 4 2544; B4: 1541-1549

* Tsawegmnavnulis, 1oy3 70110






