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Orthognathic surgery 
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Aim: This study aims to report the perioperative management 
of a patient with von Willebrand disease (vWd) who underwent 
orthognathic surgery. The report follows the guidelines of the 
Case Report Guidelines (CARE) and focuses on the steps 
taken to prevent bleeding during the surgical procedure. 
Methods: A 39-year-old female patient with skeletal Class 
III was treated with maxillary advancement and mandibular 
setback. Despite normal test results for ristocetin cofactor 
activity, measures were taken to prevent bleeding, including 
atraumatic surgical techniques, use of antifibrinolytic 
medication, induced hypotension during anesthesia, and 
preparation of blood products for transfusion during trans and 
postoperative periods if needed. In the end, these measures 
were not required. Results: The patient did not experience 
any bleeding during the surgical procedure or postoperative 
period, demonstrating the effectiveness of the measures 
taken to manage their blood dyscrasia. Two years after the 
surgery, the patient had satisfactory aesthetic and functional 
results and no evidence of relapse. Conclusion: Thus, this 
case report demonstrates that vWd does not prevent large-
scale oral and maxillofacial surgeries such as orthognathic 
surgery as long as proper precautions are taken pre-, intra- 
and postoperatively.
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Introduction

Von Willebrand Disease (vWd) is recognized as the most frequent hereditary bleed-
ing disorder affecting 0.1%–1% of the general population1. It is caused by a defi-
ciency or dysfunction of the von Willebrand factor (vWf), and is classified into three 
types, with type I being the most prevalent, accounting for up to 70% of all cases2,3. 
The diagnosis of vWd is often suspected during the patient’s medical history evalu-
ation, when a history of excessive bleeding episodes such as oral mucosal bleeding, 
nosebleeds, gum bleeding, excessive bleeding during surgery, and heavy menstrual 
bleeding is reported4,5.

The surgical treatment of vWd patients presents a challenge for the surgeon and the 
healthcare team due to the increased risk of bleeding during the procedure6,7. Orthog-
nathic procedures pose a particular risk, with the majority of blood loss occurring 
during the manipulation and mobilization of the maxilla during osteotomies8. How-
ever, there is limited information in the literature on the management of patients with 
vWd undergoing orthognathic procedures4,9. This study aims to provide a compre-
hensive report, using the Case Report Guidelines (CARE), of the perioperative man-
agement and bleeding prevention measures used in a patient with vWd undergoing 
orthognathic surgery.

Case report
A 35-year-old female patient visited the Oral and Maxillofacial Surgery clinic of the 
Federal University of Pelotas Teaching Hospital for treatment of her facial deformity, 
as she had been informed that orthognathic surgery was necessary to correct it. The 
patient had both masticatory dysfunctions and aesthetic complaints. During the med-
ical history review, the patient reported being diagnosed with von Willebrand disease 
(vWd) at age 13, due to hypermenorrhea and the appearance of ecchymoses and 
bruises on the body. Additionally, the patient was hospitalized for thrombocytopenia 
at age 30 and had previous episodes of epistaxis. She also reported having to receive 
replacement treatment for Factor VIII in the past. The patient is also registered in the 
database of patients with dyscrasias of the Brazilian Ministry of Health and the Unified 
Health System.

During the initial consultation, the patient underwent a recent examination (ref-
erenced in Table 1) to assess the progression of their condition. This examination 
included platelet aggregation tests using various aggregating agents such as ade-
nosine diphosphate (ADP), collagen, ristocetin cofactor, ristocetin, adrenaline, and 
arachidonic acid. The results showed that the patient had moderate low aggregation 
with collagen and normal aggregation with the other agents. Additionally, the patient’s 
ristocetin cofactor activity was found to be 119%, which falls within the normal  
range (56%–187%).
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Table 1. Platelet Aggregation Test

Aggregating Agent Type of Curve
Maximum

Aggregation
(%)

Reference Values
(%)

ADP 10,0 microM Monophasic 79 73 up to 94

ADP 2,5 microM Primary with 
disaggregation 39 14 up to 52

Collagen 5,0 microgramas/mL - 77 81 up to 96

Collagen 1,0 microgramas/mL - 79 73 up to 95

Ristocetin 1,2 mg/mL - 79 77 up to 96

Ristocetin 0,5 mg/mL - 7 Up to 16

Adrenaline 2,0 microM Biphasic 80 76 up to 97

Arachidonic Acid 500 microgramas/mL - 80 80 up to 98

The patient was diagnosed with a skeletal Class III facial deformity, maxillary retrusion, 
mandibular protrusion, and vertical asymmetry of the maxilla following clinical and 
imaging evaluations (Figure 1). As a result, the patient was advised to undergo ortho-
dontic-surgical preparation, including dental decompensation and tooth alignment in 
the bone bases, with an orthodontist following conventional orthognathic surgery.

Figure 1. Initial clinical photography.

The patient received pre-surgical orthodontic treatment for a period of 4 years, under the 
supervision of the oral and maxillofacial surgery team. At the age of 39, after the comple-
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tion of orthodontic treatment, she returned to the service for further evaluation. The oral 
and maxillofacial surgery team performed a molding and study phase of the patient’s 
models, and based on the evaluations, they determined that the patient was suitable for 
the surgical procedure (Figure 2). Based on the facial analysis, the study of the patient’s 
models, and the cephalometric tracing, the oral and maxillofacial surgery team devised 
a treatment plan including bimaxillary orthognathic surgery with 3 mm mandibular set-
back, 5 mm maxillary advancement. and 2 mm maxillary impaction (Figure 3).

Figure 2. Preoperative photography.

Figure 3. Cephalometric surgical planning.
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In the immediate preoperative period, laboratory tests were requested (Table 2). The 
patient was not taking any medication as the condition had stabilized. Despite being 
routinely monitored by a hematologist, the hematology team at the hospital requested 
evaluation and monitoring of the patient where the surgery would be performed. The 
laboratory test results showed no abnormalities, however, for precautionary mea-
sures, reserving blood products (blood, plasma, and platelets) prior to the surgery was 
recommended. Based on the patient’s weight of 94 kg, 9 units of platelet concentrate, 
and 10 units of cryoprecipitate were requested from the hospital’s blood bank.

Table 2. Preoperative Laboratory Tests

Hemoglobin 13.4 g/dL

Hematocrit 41.8 %

Prothrombin Time 100%/1.0 sec

Partial Thromboplastin Time 21 sec

Platelets 192.000/mm3

Orthognathic surgery was performed using conventional techniques, beginning with 
the maxilla using the Le Fort I osteotomy and concluding with the mandible using 
the Bilateral Sagittal Split Mandibular osteotomy. Prior to incisions, the mucosa was 
infiltrated with 10 ml of ropivacaine 0.5%. The surgery lasted 5 hours and 15 min-
utes, and electrocautery was used for making incisions and for punctual coagulation 
throughout the procedure. Both the surgeon and the assistant took care in handling 
the tissues and maintaining a clear operative field.

Furthermore, the anesthesiology team was tasked with keeping the patient in a state 
of induced hypotension during the surgery, with a target mean arterial pressure of 
80 to 50 mmHg. Careful monitoring was exercised during the manipulation of the 
maxillary area, ensuring that blood pressure was kept at the lowest possible level. 
In addition to this maneuver, throughout the surgical procedure, complementary 
hemostasis was achieved via the placement of wet gauze pads on the incisions. 
The anesthesiology team reported administration of 1g of tranexamic acid, with 
only 2,000 mL of 0.9% saline solution administered intraoperatively. Vasopressor 
use was not deemed necessary.

Postoperative facial CT scan revealed proper alignment of the osteosynthesis plates 
and no evidence of adverse fractures. On the third postoperative day, a minor episode of 
anterior nasal mucosal bleeding occurred, but no posterior nasal bleeding was detected. 
Bleeding was effectively managed through localized compression techniques.

There was no requirement for antifibrinolytic therapy, von Willebrand disease-specific 
medication, or blood transfusion during the postoperative course. The patient was 
discharged on the fourth postoperative day with stable clinical status, demonstrating 
proper wound healing and no signs of infection. The patient was instructed on post-
operative care, including head elevation, oral hygiene, and a soft diet.
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Routine follow-up evaluations were conducted initially twice a week for 1 month, then 
bi-monthly for 3 months, every 6 months, and annually. Thirty days post-procedure, 
the patient was discharged for completion of orthodontic treatment. Two years after 
the surgery, the patient presented without orthodontic appliance, exhibiting functional 
and aesthetic improvement, including the resolution of chin and lower lip paresthesia 
(Figure 4), and no indications of relapse.

Figure 4. 2 years postoperative clinical photography.

Discussion
The literature rarely addresses the management of patients with von Willebrand Dis-
ease (vWd) undergoing oral and maxillofacial surgical procedures. Previous stud-
ies have primarily focused on the perioperative considerations in patients with vWd 
undergoing simple extractions or other minor oral surgeries10-12, with limited and dated 
reports of patients undergoing more complex facial procedures such as orthognathic 
or panfacial trauma surgeries9. This report aims to fill this gap by offering a discussion 
on the management and care of patients with vWd undergoing orthognathic surgery.

According to the O’Donnell and Lavin13 (2019) surgical risk stratification for patients 
with vWD, procedures involving mucosa are associated with an increased risk of 
transoperative hemorrhages (Table 3). Despite major oral and maxillofacial proce-
dures not being included in the classification, certain intraoperative features, such as 
extended surgical duration and manipulation of highly vascularized bone structures, 
allow for comparison with major orthopedic surgical procedures. It is important to 
highlight that the restricted operative field due to limited mouth opening exacerbates 
the challenge of controlling bleeding in case of uncontrolled bleeding.
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Table 3. Surgical Risk Stratification

Surgical Category Examples

Major

Neurosurgical procedures

Laparotomy

Prostatectomy

Tonsillectomy

Hysterectomy

Orthopedic

Cesarean

Minor

Biopsy: breast, cervical

Complicated dental extractions

Gingival surgery

Laparoscopic procedures

Single treatment if uncomplicated

Cataract surgery

Endoscopy (without biopsy)

Simple dental extractions

O’Donnell and Lavin13, 2019.

The literature presents various strategies and techniques aimed at reducing intraop-
erative and postoperative bleeding. Piñero-Aguilar et al.14 (2011) conducted a system-
atic review that showed that the volume of intraoperative bleeding in patients under-
going maxillary or mandibular osteotomies, or a combination thereof was lower than 
the minimum threshold for blood transfusions, when local compression techniques, 
anesthesia with induced hypotension, and antifibrinolytic medications were used. 
The surgeon’s technical ability and experience also play a role, as demonstrated by 
Yu et al.15 (2000), who emphasized that blood loss during bimaxillary orthognathic 
surgery is directly proportional to the surgical time and extent of the procedure. Sim-
ilarly, Dhariwal et al.16 (2004) reported that the estimated blood loss in normoreactive 
patients undergoing bimaxillary osteotomies ranges from 50 to 500 mL, and this level 
of loss can be reduced by up to 50% when induced hypotension is used during anes-
thesia17-19. In the present case, induced hypotension was used during the anesthetic 
procedure, resulting in minimal recorded blood loss, highlighting its value.

Yawn et al.20 (2009) proposed three strategies for perioperative care in patients with 
vWd in an anesthesia guide. These strategies include enhancing plasma circulating 
vWf through administration of desmopressin, optimizing hemostasis with tranexamic 
acid or antifibrinolytic medication, and transfusion of blood products. Desmopres-
sin is more effective for patients with type I and type IIA vWd but is not therapeutic 
for type III. The standard dose of desmopressin, as per Petrovich and Drummond21 
(2004), is 0.3 mcg/kg infused IV over 30 minutes, 24 hours prior to surgery22. The rec-
ommended prophylactic dose of tranexamic acid is 10––15 mg/kg, IV every 12 hours, 
24 hours prior to surgery23,24. However, specifically for oral and maxillofacial surger-
ies, tranexamic acid is the preferred choice and can only be administered intraoper-
atively at a dose between 10–20 mg/kg IV25. Other study found that a single dose of 
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tranexamic acid given two hours prior to the start of orthognathic surgery can effec-
tively reduce the volume of intraoperative bleeding by approximately one-third26. Our 
patient received 1g of tranexamic acid during their intraoperative care, administered 
by the anesthesiology team.

Replacement therapies aim to correct vWf deficiency and enhance available Factor 
VIII levels. Platelet transfusions are the primary method to address platelet defects 
in cases where desmopressin therapy proves inadequate27. The therapeutic choice 
depends on the severity and type of vWd and the patient’s bleeding potential at the 
time of treatment. In the present case, the patient was in a hemodynamically stable 
and controlled condition, which were prerequisites for undergoing an elective proce-
dure of the extent of orthognathic surgery. Therefore, there was no need for preoper-
ative transfusions and/or replacements prior to the procedure. 

In patients with vWd, general anesthesia is the preferred anesthetic technique27. Fur-
thermore, the use of induced hypotension helps to minimize intraoperative bleeding 
and enhances visibility for the surgeon during the procedure28,29. A retrospective study 
conducted by Carlos et al.19 (2014) involving 50 patients undergoing orthognathic sur-
gery found that the use of induced hypotension eliminated the need for blood trans-
fusions during the procedure. Additionally, the study concluded that induced hypo-
tension was also effective in reducing the incidence of transient bradycardia during 
maxillary mobilization. Schaberg et al.27 (1976) suggests that a mean arterial pressure 
of 80 mmHg is a clinically acceptable parameter during orthognathic surgery while 
undergoing induced hypotension. This principle was upheld by the anesthesiology 
team in the presented case, as the patient’s mean arterial pressure was maintained 
at 80 × 50 mmHg, with the highest peak reaching 110 × 70 mmHg at the beginning of 
the procedure.

As previously mentioned, the prevention of bleeding during surgical procedures 
in patients with vWd can be effectively achieved through the use of antifibrinolytic 
medications, such as aminocaproic acid and tranexamic acid. These drugs prevent 
the breakdown of the hemostatic plug, particularly in cases of mucosal bleeding28,29. 
In a study involving 23 vWd patients who underwent procedures such as tonsillec-
tomy, adenoidectomy, parotidectomy, thyroidectomy, Zulfikar et al.5 (2016) found 
that tranexamic acid was the preferred antifibrinolytic for mucocutaneous surgeries, 
including multi-tooth extractions.

The advancement of surgical techniques, particularly in the field of orthognathic sur-
gery, is deemed a valuable method to minimize blood loss during procedures. The 
inferior alveolar nerve (IAN) is frequently damaged during bilateral sagittal mandibular 
ramus osteotomy23, resulting in decreased sensation of the lower lip and chin region. 
To enhance the visualization of the IAN during orthognathic surgery, a local anes-
thetic with a vasoconstrictor can be used to infiltrate the nerve’s pathway. This not 
only improves visualization, but also reduces bleeding in the area. A clinical study by 
Espitalier et al.30 (2011) supported the use of 5 mL of 0.5% ropivacaine on each side 
for bilateral IAN block, which effectively decreased bleeding and improved the identifi-
cation and preservation of the nerve.
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Furthermore, the reduction of intraoperative bleeding during orthognathic surgery 
is a crucial factor for its success. Thus, preoperative planning with the selection 
of appropriate surgical materials is fundamental when performing osteotomies. 
According to Pagotto et al.31 (2017) and Alrefai et al.32 (2022), the use of piezoelec-
tric technology reduces the volume of intraoperative bleeding and the risk of injury 
to the IAN. However, Spinelli et al.33 (2014) and Rossi et al.34 (2018) have shown that 
in cases of bimaxillary orthognathic surgery, the surgical time is significantly longer 
when using piezoelectric technology compared to conventional saws. This can be a 
disadvantage for patients with vWd, as controlling surgical time is crucial to prevent 
excessive bleeding. This is supported by the findings of Varol et al.8 (2010), who state 
that there is a positive correlation between blood loss and surgical duration, and the 
skill and experience of the surgeon also play a role. In the present case, the use of 
a conventional saw did not compromise surgical precision and the duration of the 
surgery was satisfactory, resulting in no bleeding complications. The importance of 
combining electrocautery and local compression techniques is emphasized.

In cases of excessive bleeding, the multidisciplinary team must be equipped to per-
form blood transfusions. The American Society of Anesthesiology established guide-
lines in 2015, which state that blood products should be transfused in patients with 
VWD (vWd) who have hemoglobin levels below 8g/dL and hematocrit below 25%, 
with a priority for cryoprecipitate transfusions. In addition to routine blood counts 
and coagulograms, platelet aggregation tests, specifically the activity of the ristocetin 
cofactor, are critical in monitoring patients with vWd35,36. This test evaluates the ability 
of von Willebrand factor (vWf) to cause platelet clumping when activated by the antibi-
otic ristocetin37,38 and is regularly performed in cases of blood disorders. In addition to 
demonstrating normal levels of ristocetin cofactor activity, laboratory tests (Table 2) 
indicated that the patient had a stable hemodynamic condition, within normal ranges 
for hemoglobin and hematocrit. However, for precautionary measures, the hematol-
ogy team reserved cryoprecipitate in case of any complications during the pre- and 
postoperative periods, which was not necessary. Furthermore, the risk of potential 
complications from blood transfusions, such as anaphylaxis, acute lung injury associ-
ated with transfusion, circulatory overload associated with transfusion (volume over-
load/hypervolemia), and the low but possible risk of contracting infections such as 
HIV were also avoided39,40.

In rare cases, vWd is categorized as an acquired syndrome that is secondary to malig-
nancies, mainly lymphoproliferative and myeloproliferative diseases, or autoimmune 
diseases40. The differential diagnosis involves evaluating any present comorbidities 
and the patient’s history of bleeding, which is typically negative for the acquired form 
of vWd41. During initial consultations and follow-up appointments, it is crucial to 
assess the recurrence of hemorrhagic episodes after any invasive procedures.

The limitations of the presented case include the unavailability of the initial diag-
nostic documentation for vWd due to the diagnosis having been made in 1994. The 
patient was unable to provide the examination records from the time when she vis-
ited our service. Additionally, as the hospital providing the treatment is a public ser-
vice hospital with limited access to technological resources, it was not possible to 
use digital flow programs, cutting guides, or other minimally invasive technologies 
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typically used in orthognathic surgery. Despite these limitations, the surgical tech-
nique used was successful.

The preoperative hematological assessment of blood products played a crucial 
role in ensuring the safe management of the surgical case, ultimately leading to the 
absence of the need for transfusion. This was achieved using techniques that effec-
tively reduced bleeding during the procedure, thereby maintaining hemodynamic sta-
bility. This stability was further evidenced by the anesthesiology team’s decision not to 
administer any vasopressor medications during or after the surgery. These measures, 
commonly used to control bleeding in normal patients, are also applicable and recom-
mended for patients with VWD, after a thorough clinical and hematological evaluation. 
The case serves as an important reminder of the importance of proper documenta-
tion in medical records and the importance of multidisciplinary teamwork, especially 
when caring for patients with special needs.

The patient has expressed high levels of satisfaction with the outcome of the surgery. 
She now experiences a heightened sense of confidence in smiling and has developed 
a fondness for taking photographs. The patient also mentions the comfort and secu-
rity provided by the surgical team throughout the procedure.

In general, it is essential to carefully assess the patient’s medical status and poten-
tial risks involved in any surgical procedure. Adequate measures should be taken 
to ensure the patient’s safety, such as inducing hypotension during anesthesia and 
administering antifibrinolytic medications. This case report demonstrates that vWD 
does not pose a barrier to the performance of major oral and maxillofacial surgical 
procedures, such as orthognathic surgery, provided that the necessary precautions 
are taken pre-, intra- and postoperatively.
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