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The prevalence rate of maxillary ischemic complications following Le Fort I osteotomy was estimated to be about 1%.
Understanding the local and systemic factors affecting maxillary perfusion before, during, and after the surgery can prevent the
development of these complications. The present study investigated a case of anterior palatal fistula following the classic Le

Fort I osteotomy.

1. Introduction

Maxillary orthognathic surgery is a predictable, safe, and stable
procedure [1]. Despite all the advances made in orthognathic
surgery, various complications have been reported following
this surgery, including maxillary sinusitis, the loss of dental
vitality, sensory problems, aseptic necrosis, and vascular prob-
lems, such as hemorrhage or arteriovenous fistulas [2, 3]. The
prevalence rate of these complications is approximately
between 6% and 9% [4, 5]. The prevalence rate of ischemic
complications following Le Fort I osteotomy was estimated to
be about 1% [2]. Although direct maxillary perfusion is pro-
vided by descending palatal arteries, even in the case of bilateral
ligation of this artery during maxillary down fracture, the max-
illary blood supply from the collateral network, including the
ascending pharyngeal, ascending palatine arteries in the soft
palate, and a mucosal rich network could be provided [6-10].

Figure 1 shows normal blood flow after Le Fort I osteot-
omy [11]. Table 1 shows both local and systemic risk factors
effective in increasing the risk of improper blood supply of
the maxilla after Le Fort I osteotomy [11].

2. Case Report

In the present study, the patient was a 35-year-old woman
without any systemic problem and with the chief complaint

of maxillary retrusion who was referred by the orthodontist
for orthognathic surgery. Clinical and cephalometric analy-
ses for this case revealed maxillary and chin retrognathism
and chin excessive elongation. The treatment plan consid-
ered was Le Fort I osteotomy and 6 mm maxillary advance-
ment along with shortening and advancement genioplasty of
the chin as about 3mm. The classic incision of Le Fort I
osteotomy was performed. Le Fort I osteotomy and maxil-
lary advancement were performed with no particular prob-
lem. Although cauterization of large arteries was not
performed, and minor bleeding in the area of the nasopala-
tine artery was controlled with electrosurgery cauterization
(including device name, power, and duration of usage).
The fixation was performed with four mini-plate. Genio-
plasty was also performed with the preservation of the men-
tal nerve, and fixation was performed with three 15-mm
screws. Intraoperative bleeding was low, and recovery was
done without causing any problems. After surgery, the result
was excellent, and the patient and her companions were very
satisfied. By passing 4 weeks from the surgery, the patient
used training elastic, and there was no problem during
the post-operative period. The patient’s oral hygiene was
in moderate to good condition. In the fourth week of the
visit, the patient complained of swelling of the palate
behind the upper first incisors, and she had noticed it from
the second week but had forgotten to inform the surgeon.
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F1GURE 1: Normal blood flow after Le Fort 1 osteotomy. Blood supply of the maxilla. (A) Nasopalatine artery. (B) Descending palatine artery.
(C) Greater palatine artery. (D) Lesser palatine artery. (E) Maxillary artery. (F) Ascending pharyngeal artery. (G) Ascending palatine artery.
(H) Facial artery. (I) External carotid artery. (J) Le Fort I down fracture.

TaBLE 1: Local and systemic risk factors effective on increasing the
risk of improper blood supply of maxilla after Le Fort I osteotomy.

Local

Systemic

Radiation treatment
Infection

Trauma
Surgery related

Sacrifice of descending palatine
artery

Perforation/stripping palatal
mucosa

Adrenaline injected into mucosa
Perioperative vascular thrombosis

Segmental osteotomies
Extensive advancement

Anatomy related

Craniofacial dysplasia
Orofacial clefts

Vascular anomalies
Previous surgery
Cleft palate repair

Surgically assisted rapid palatal
expansion

Cigarette smoking
Pregnancy
Chemotherapy

Haematological
conditions

Sickle cell disease

Leukaemia

Gaucher’s disease
Thalassaemia
Caisson’s disease

Systemic lupus
erythematosus

Diabetes mellitus
Vasculitis

Inflammatory bowel
disease

Drugs
Vasoconstrictors

High dose steroids

Source. Reprinted from [11].

In the clinical examination, a slight fluctuant hemorrhagic
swelling on the incisive papilla was observed, and its clini-
cal diameter was approximately 5-10 mm. Notably, no pain
or discharge was seen. The patient did not mention trauma
or consumption of any kind of solid foods (her statements).
Conservative treatment, including rinsing with serum and
taking antibiotics was then prescribed. By passing 6 days
from the visit, the patient reported the presence of a sharp
piece, and a small sharp piece was excluded earlier. At the
patient’s visit, another piece of bone with a size of 2 mm x 2
mm was removed, and the swelling was drained as well. The
recovery was performed within 2 weeks, but a 2-4 mm hole

remained at the swelling site, which was not a problem in
the first few days, but in the following weeks, regurgita-
tion of fluid from the mouth to the nose was reported
by the patient. The patient complained of bad odor and
taste along with a slight change in her voice. The treat-
ment continued, and cone beam computer tomography
was requested one month later. As well, 5-6 mm defects
were seen in the bone. The diagnosis of bone and soft tis-
sue necrosis was made due to cauterization. The correc-
tive surgery for the defect was postponed for 6 months
(Figures 2-12).

3. Surgical Approach

Finally, to determine the extent of possible necrosis, the sur-
gery was performed under general anesthesia using an oral
tube and Davis Gag. The von-Langenbeck flap was done,
and the closing of the fistula was performed as shown in
the figures. Suturing with 4-0 Vicryl was performed as well
(Figures 13, 14). The patient’s post-operation healing stage
and six-month follow-up period were without any problems
(Figure 15, 16).

4. Discussion

According to a study done by Kramer et al., who investigated
the complications of Le Fort I osteotomy, the overall preva-
lence rate was about 6% [2]. The risk and extent of these
complications increase in patients with anatomical disor-
ders, such as craniofacial dysplasia, orofacial clefts, or vascu-
lar anomalies. The risk of ischemic complications is higher
in patients requiring extensive dislocations or transverse
maxillary segmentation [2]. In this case, the maxillary
advancement rate was about 6 mm, and maxillary segmenta-
tion was not performed.

Maxillary blood flow was reduced by about 50% within
24 hours after Le Fort I osteotomy if the palatal descending
arteries became ligated on both sides [12]. According to
Dodson et al.’s study, it returns to normal after one week
[13, 14]. In the current study, the arteries on both sides
were intact during the operation process, and the collateral
perfusion conducted from the soft pedicle was healthy and
intact. The following are the four key tenets of palatal fistula
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FIGURE 2: Frontal view before surgery.

FIGURE 4: Panoramic view before surgery.

correction: large palatal flaps are elevated based on the orig-
inal incisions, epithelialized fistula margins are removed, the
nose and oral mucosa are accurately closed without strain,
and the extra tissue is used to repair large or anterior
flaws [15].

According to the investigation done by Teemul et al., the
maximum soft palatal pedicle stretch was about 10 mm [11],
and in this case, both the advancement and manipulation
during surgery were less than that.

FIGURE 5: Cephalometric view before surgery.

The patient reported in this study had no local and sys-
temic factors mentioned in Table 1 for maxillary perfusion
disorders; therefore, fistula formation cannot be attributed
to the above-mentioned factors.

In this patient, the flap was designed as the standard, and
no final splint was used. The patient did not mention any
post-operative trauma to the area causing necrosis.

Although electrocautery has many benefits, both iatro-
genic and patient-related causes can affect its benefits and
then cause damage under the following conditions: direct
use, insulation failure, direct coupling, and capacitive cou-
pling [16]. Studies have previously shown that having con-
tact with the alveolar bone by active electrocautery leads to
time-dependent bone destruction and thermal necrosis of
the ablation bone, which does not fill with new bone [17,
18]. In our study, the direct heat and unwanted deep depth
of cauterization and its possible contact with the bone to
control minor bleeding may have led to bone necrosis of
the area as well as the formation of oro-nasal fistula in the
incisive papilla. Clear nomenclature is a requirement for
fruitful debate, continuous research, and the development
of novel therapeutic approaches. The incisive foramen area,
the posterior nasal spine, and the uvula are the three most
typical sites for fistulas. All post-operative fistulas are discov-
ered to have been caused by the original cleft palate repair
either breaking down or failing to heal [19]. Palatal fistulas
are a significant concern in the management of cleft palates.
Reconstructive surgeons face a difficult task when treating
patients with adult cleft lip and palate who have recurrent
fistula and skeletal irregularities. Alveolar grafting can stop
the remaining fistula and stabilize the arch. The best time
to do this is right before the eruption of permanent canines,
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FIGURE 7: Photography after surgery.
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FiGure 10: Clinical fistula view.
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FiGUre 11: Clinical fistula view.
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FiGure 12: CBCT after fistula formation.

F1GURrE 13: Design for fistula closure.
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FIGURE 15: Follow-up after 10 days.

but tertiary grafting can be done in cases where secondary
grafting was not successful or where alveolar clefts persisted
into adulthood [19]. After that, prosthodontic reconstruc-
tion of the residual cleft site can be done, ideally with an
endosseous implant and crown or fixed bridge. Correctly
performed, the cleft-orthognathic surgical method enables
simultaneous closure of the alveolar fistula, reduction of
the cleft-dental gap, and correction of any remaining skeletal
irregularities [20]. In a study, 20 of the 636 patients who
experienced fistulas have been demonstrated; as a result,
the incidence of palatal fistula was 3.1%. The confluence of
the hard and soft palates (6/20, 30%), the soft palate (5/20,
25%), and the hard palate itself (9/20, 45%) were the most
frequent locations for fistulas. Following cleft palate repair,

FIGURE 16: Follow-up after 6 months.

the palatal fistula incidence was strongly predicted by the
cleft palate repair technique [21].

In different people and craniofacial dysplasia, areas of
anatomical variations may be seen that the blood supply to
which is sensitive to the disruption [22]. The nasopalatine
artery, which is disrupted during the Le Fort I osteotomy,
may have no established vascular anastomoses in the anterior
region with the greater palatine artery, and intraoperative cau-
terization may be compromised leading to regional necrosis
and fistula in this area. For muscular preservation, Santagata
et al. have approved that, when a substantial amount of max-
illary advancement is needed or when the nasal tip deformity
is a concern, the W-shaped osteotomy is a safe surgical proce-
dure. The nasal tip and paranasal region are in perfect preop-
erative condition. Additionally, because the maxillary ventral
movement follows the same lateral maxillary osteotomy lines
as in the conventional Le Fort I osteotomy, it is possible to
perform as large of maxillary advancements using this tech-
nique [23]. Moreover, Rauso et al. have used a pedicled palatal
flap technique for surgical repair of small oronasal fistula [24].

5. Conclusion

In the patient studied in this research, the mechanism of fis-
tula formation in the incisive papilla was not clearly
explained, and the patient had no local and systemic factors
causing necrosis.

It is possible that the heat of the electrocautery and its
depth as well as the duration of long and unwanted contact
with regional tissues, especially bone, can lead to bone
necrosis and fistula formation.

On the other hand, with lower probability, the given
complete separation of the nasal mucosa from the maxilla,
and the vascular and bony anatomical variations in discrep-
ancies, a proper anastomosis with the greater palatine arter-
ies may not be established in the incisive papilla and this
may consequently cause avascular necrosis.
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