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INTRODUCTION

Orthognathic surgery is a treatment option for many dentofacial deformities
that cannot be treated with orthodontics or minor surgeries alone.
Repositioning of the maxilla, mandible, chin, or a combination of the three can
have a significant effect on a patient’s occlusal function, facial appearance, and
self-esteem. Successful, comprehensive treatment usually requires a
collaborative approach between an orthodontist and oral and maxillofacial
surgeon.

Although orthognathic surgery has significant benefits, it is not without risk.
One of the main risks of orthognathic surgery is intra-operative bleeding. Due
to the high vascularity of the maxilla, the potential for considerable blood loss
is greater during maxillary procedures compared to mandibular procedures1.
Blood loss during orthognathic surgery depends on procedure type, length of
surgery, and experience of the surgeon. Unsurprisingly, reports in the literature
have been varied regarding average blood loss, ranging from ~436-650 ml2,3.
Several techniques have been well-documented about reducing intra-operative
bleeding. These techniques include the use of hypotensive anesthesia and anti-
fibrinolytic agents such as tranexamic acid.

Tumescent anesthesia is commonly used in plastic and cosmetic procedures
such as liposuction or facelifts. Tumescent anesthesia involves injecting large
volumes of lidocaine and epinephrine diluted in normal saline. The injection of
the solution reduces bleeding and in soft tissue, causes the area to become
turgid and firm. Its success with achieving hemostasis during these procedures
suggests that tumescent solution could also be beneficial in orthognathic
surgery. It is hypothesized that injecting tumescent solution into the maxillary
sinuses prior to performing a LeFort I osteotomy could reduce intra-operative
blood loss.
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The use of tumescent solution in orthognathic surgery has the potential to
reduce intra-operative bleeding based on the results of this limited study.
Although the literature is varied in their reports of average blood loss during
orthognathic surgery, these three cases had recorded blood losses less than
the low-end average.

Reduced intra-operative bleeding provides greater visibility of the surgical
field, which can shorten surgical time. Subsequently, this can reduce general
anesthesia time and the associated risks with general anesthesia. Additionally,
a shortened surgical time can result in reduced intra- and post-operative
swelling and increase patient comfort during the immediate post-operative
period. Ultimately, this could lead to a reduction in the need for a post-
operative hospital stay. If more orthognathic procedures can be performed in
a surgical center without a planned hospital stay, insurance providers may be
more willing to cover orthognathic surgery.

Limitations in this technique study include a small sample size, variability in
procedures performed, and having inconsistent blood loss averages reported
in the literature of which to compare. With additional study, the use of
tumescent solution could become a simple, accepted technique to reduce
intra-operative bleeding during LeFort I osteotomies.

Three patients were planned for LeFort I osteotomies, either in a solo or multi-
jaw surgery. Surgery was performed in the operating room at Augusta
University Medical Center or the Children’s Hospital of Georgia. Risks, benefits,
and treatment options were discussed at length prior to obtaining written
consent from the patient or the patient’s guardians.

After inducing general endotracheal anesthesia, a throat pack was placed and
the oral cavity was rinsed with chlorhexidine. The nasal cavities were packed
with cottonoids. Using toe-in Obwegeser retractors, the upper lip and mucosa
were retracted superiorly. Using an 18 gauge needle, tumescent solution was
injected through mucosa and the anterior maxillary sinus wall into the sinus
bilaterally. ~30 ml tumescent solution was injected into each sinus and allowed
to sit for 5 minutes.
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The standard LeFort I osteotomies were made through the anterior maxillary
sinus walls, nasal walls, and pterygoid plates. The maxilla then was mobilized
using a Rowe disimpaction forceps. Residual tumescent solution was identified
within the exposed maxillary sinuses. Osteotomies were made in the sagittal
dimension and through tooth embrasures for the multi-piece LeFort I
osteotomy. Any bony interferences were removed, and fixation was applied
after the desired occlusion was obtained. Blood loss after the entire procedure
was completed, including any planned mandibular osteotomies, was recorded.

METHODS

Figure 1. Injection of tumescent solution into the maxillary sinus.

The standard LeFort I incision was made 3-4 mm superior to the mucogingival
junction from first molar to first molar. A full thickness mucoperiosteal
dissection was performed superiorly to expose the anterior nasal spine,
pririform rim, infraorbital foramen, anterior and lateral maxillary walls, and
zygomaticomaxillary junction. The nasal mucosa was then dissected from the
nasal floor.

Tumescent Solution

Normal saline 1 L

1% lidocaine 1 g

1:100,000 epinephrine 1 mg

Table 2. Orthognathic procedures performed with tumescent solution.

Case Procedure

1 3-Piece LeFort I osteotomy, BSSO

2 LeFort I osteotomy, placement of malar implant

3 LeFort I osteotomy, BSSO

Table 1. Components of tumescent solution.

Figure 2. Recorded blood loss from the three orthognathic cases compared to the low-end average 
blood loss in orthognathic procedures reported in the literature.


