
RESEARCH ARTICLE

Intermaxillary Fixation Screws (IMF) & Surgery First 
Approach: A Novel Combination and Case Report

Ashkan Golabkesh Afshar 1, Sahand Samieirad 1, Iman Shiezadeh 2, Omid Alizadeh 2, 
Amirmohammad Moradpour 2, Seyyed Hamidreza Aboutorabzadeh 1, Sina Samieirad 3*

1.	 Department of Oral & Maxillofacial 
Surgery, Faculty of Dentistry, Mashhad 
University of Medical Sciences, 
Mashhad, Iran.

2.	 Student Research Committee, Faculty 
of Dentistry, Mashhad University of 
Medical Sciences, Mashhad, Iran.

3.	 Department of Otolaryngology, Qaem 
Hospital, Mashhad University of Medical 
Sciences, Mashhad, Iran

*Corresponding Author:

Sina Samieirad

Department of Otolaryngology, 
Qaem Hospital, Mashhad 
University of Medical Sciences, 
Mashhad, Iran

Email: samieiradsina@gmail.com

Received: 17/6/2024
Accepted: 13/09/2024

Case Report

ABSTRACT

Orthognathic surgery, a pivotal treatment for patients with significant 
facial aesthetic and occlusal concerns, traditionally involves a phased 
approach comprising preoperative orthodontics, surgery, and postoperative 
orthodontic treatment. However, the extended duration of conventional 
methods often leads to patient dissatisfaction. In response, the surgery-first 
approach (SFA) has emerged as an alternative, aiming to streamline treatment 
and reduce complexity. This case report explores the implementation of the 
SFA without preoperative orthodontics, focusing on its integration with 
intermaxillary fixation (IMF) screws. A 25-year-old male presented with 
severe mandibular retrognathia and facial asymmetry. The radiographic 
evaluation confirmed the skeletal discrepancy, prompting a surgical solution. 
Utilizing three-dimensional (3D) planning software, LeFort I osteotomy 
for maxillary advancement and bilateral sagittal split osteotomy (BSSO) 
for mandibular setback was planned. IMF screws were strategically placed 
to stabilize the maxillomandibular complex intraoperatively. Immediate 
postoperative orthodontic adjustments-initiated dentition alignment and 
leveling. Regular follow-up ensured treatment progress and stability. The 
use of IMF screws in the surgery-first approach facilitated precise surgical 
movements, accelerated treatment timelines, and enhanced patient comfort. 
This adjunctive technique represents a promising avenue for improving 
surgical precision and patient outcomes in orthognathic surgery. Further 
research is warranted to explore the long-term stability and broader 
applicability of this approach across diverse patient populations. 
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INTRODUCTION

Patients with significant facial or dentoalveolar issues often need 
orthognathic surgery, which usually includes three main steps: 
pre-surgery orthodontic work, the surgery itself, and post-surgery 
orthodontics 1, 2. However, the usual way of doing this can take a long 
time, usually 2 up to 3 years, which can make patients dissatisfied 3, 4.  
In response to this challenge, the surgery-first approach has resurfaced 
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after many years. A novel method integrating 
orthodontics into orthognathic surgery was 
introduced with the aim of streamlining the 
treatment process and reducing its complexity 5, 6. 
Although the surgery-first approach offers benefits 
such as accelerated treatment and simplified 
procedures, it is not without drawbacks 1,7. There’s 
a risk that the jaw might go back to its previous 
position after the surgery. However, research shows 
that it can be really helpful for patients with minor 
issues or complex problems related to their oral 
function 8, 9, 10.
Intermaxillary fixation (IMF) screws holds 
significant importance in both maxillofacial trauma 
management and orthognathic surgery, playing a 
vital role in stabilizing facial structures and restoring 
normal function. For the first time, Arthur and 
Berardo demonstrated a new IMF technique using 
bone screws, essentially a bone-borne appliance 11. 
This approach leads to achieving dental occlusion 
through bone-to-bone fixation by effectively 
addressing teeth-related issues 12. Traditionally, 
arch bars have been the practical method, but in 
modern practice, IMF screws are gaining popularity 
due to their ease of use, compatibility with plating 
systems, patient comfort, improved oral hygiene, 
and minimal trauma to surrounding soft tissues 13,14.  
However, it is essential to note the possibility of 
complications such as iatrogenic dental root injury, 
which can be mitigated through surgical skill and 
expertise 13.
After surgeries like sagittal split ramus osteotomy 
(SSRO) and intraoral vertical ramus osteotomy 
(IVRO) for fixing a jutting jaw, surgeons use it 
post-surgery to achieve optimal occlusion and 
skeletal alignment 15,16. Instead of using hooks 
and wires like before, they now prefer using IMF 
screws inserted at the anterior teeth region in 
cases requiring significant mandibular setback or 
counterclockwise rotation. This approach helps 
reduce the strain on anterior teeth during the 
initial postoperative phase until muscle function 
adjusts accordingly 15.
In this case, we show a novel facet of the surgery-
first approach in orthognathic surgery, specifically 
focusing on its implementation without the need for 
preoperative orthodontics. We aim to elucidate the 
utilization of this surgical method in conjunction 
with both arch bars and IMF screws.

CASE REPORT

This procedure was with the personal concurrence 
and approval of the patient and was approved by 
the Research and Ethics Committee of Mashhad 
University of Medical Sciences (IR.MUMS.
DENTISTRY.REC.1402.052). 

DECLARATION OF PATIENT CONSENT

We had all necessary patient permission form in his 
possession. The patient has agreed on the form that 
his pictures and other clinical data may be published 
in the publication. The patient was aware that while 
every attempt would be made to hide identification 
and that name and initials would not be disclosed.

A 43-year-old man presented with dissatisfaction 
regarding his facial aesthetics and occlusal function. 
He was referred to Mashhad Dental Clinic in 
2023 with no significant medical history and was 
otherwise healthy. Clinical examination revealed 
a convex facial profile, maxillary retrusion, and 
mandibular protrusion. Intraoral findings included 
a missing anterior stop and a right-side posterior 
crossbite. Periodontal health and dental integrity 
were within normal limits.
Cephalometric analysis indicated a skeletal Class 
III relationship, characterized by mandibular 
prognathism (SNA: 80°, SNB: 86°, ANB: -6°). 
A three-dimensional cone-beam computed 
tomography (CBCT) scan provided detailed 
anatomical insights necessary for surgical planning. 
The surgical team performed model surgery and 
virtual surgical planning to predict postoperative 
outcomes and fabricate surgical splints.
The multidisciplinary treatment plan included 
a surgery-first approach without pre-surgical 
orthodontics, relying on IMF screws for postoperative 
occlusal and maxillofacial stabilization. Surgical 
objectives were: Maxillary advancement via Le Fort 
I osteotomy and Mandibular setback using bilateral 
sagittal split osteotomy (BSSO).
The patient underwent the following surgical 
procedures under general anesthesia:
1.	 Le Fort I Osteotomy: Mobilization and 5 mm 

advancement of the maxilla.
2.	 Bilateral Sagittal Split Osteotomies: 6 mm 

setback of the mandible.
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3.	 Intermaxillary Fixation Screws Placement: 
Strategic positioning of screws in the maxilla and 
mandible to stabilize the mandible and therefore 
occlusion.

4.	 Rigid Fixation: Securing segments with titanium 
plates and screws.

Intraoperative checks confirmed satisfactory 
occlusal alignment, which was maintained using 
IMF screws.

Postoperative care included:
•	 Antibiotics, analgesics, and anti-inflammatory 

medications.
•	 Liquid-to-soft diet for six weeks.
•	 Rigorous oral hygiene instructions.
•	 Regular follow-up appointments to monitor 

healing and occlusal stability.
Figure 1 depicts the aesthetic presentation of the 
patient’s facial features, which served as the primary 
concern prompting the patient’s complaints. Figure 
2 illustrates the occlusal discrepancies and intraoral 
findings corresponding to the noted aesthetic 
concerns. Also, Figure 3 shows the lateral view of 
the patient’s radiograph before surgery.
To facilitate immediate stabilization and postoperative 
immobilization of the maxillomandibular complex, 
intermaxillary fixation (IMF) screws were planned 
for intraoperative use.
Under general anesthesia, the surgery was 
initiated with a LeFort I osteotomy, allowing for 
precise repositioning of the maxilla. Following the 
maxillary advancement, attention was turned to the 
mandible, where bilateral BSSO was performed to 

setback the mandible to achieve ideal occlusion and 
facial harmony. During the surgical procedure, IMF 
screws were strategically placed to provide stable 
intermaxillary fixation, allowing for immediate 
postoperative stability and facilitating the surgery-
first approach (Figure 4).
Immediate postoperative orthodontic adjustments 
were made to initiate alignment and leveling 
of the dentition. The patient was provided with 
instructions for postoperative care, including 
dietary modifications and oral hygiene practices. 
Regular follow-up appointments were scheduled to 
monitor the progress of orthodontic treatment and 
assess the stability of the surgical outcome (Figures 
5 & 6).
At six months post-surgery, the patient exhibited 
significant improvements in facial aesthetics and 
occlusal function. The occlusion was stable with a 
positive overjet of 2 mm, and there were no signs of 
relapse. The patient expressed high satisfaction with 
both the functional and aesthetic outcomes (Figure 4).

DISCUSSION 

The surgery-first approach (SFA) for orthognathic 
surgery offers immediate facial aesthetic 
improvements, significantly enhancing patient 
satisfaction and psychological well-being. Unlike 
the traditional method that includes a lengthy 
pre-surgical orthodontic phase, the SFA permits 
immediate surgical intervention, reducing the total 
treatment time by up to 6-12 months.

 

Fig. 1: The demonstration of facial condition before surgery 

  

Figure 1: The demonstration of facial condition before surgery
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 Fig. 2:  Occlusion status before surgery 

  

Figure 2:  Occlusion status before surgery

 

Fig. 3: Pre-operative radiograph image by lateral view 

  

Figure 3: Pre-operative radiograph image by lateral view
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On the other hand, Intermaxillary fixation (IMF) 
screws could be essential in the SFA due to their 
multiple benefits. They secure the occlusion 
postoperatively, minimizing the risk of relapse. 
Compared to traditional wiring methods, IMF 
screws are less intrusive and more comfortable for 

 

Fig. 4: Application of IMF Screw in surgery 

  

Figure 4: Application of IMF Screw in surgery

 

Fig. 5: 1-year follow-up 

  

Figure 5: 1-year follow-up

patients. They also simplify occlusal adjustments 
during the postoperative phase.
Case selection will be one of the most important 
points that should be considered in such cases. In 
this case, the patient’s severe Class III malocclusion 
required both maxillary advancement and 
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mandibular setback. The surgical plan was designed, 
involving Le Fort I osteotomy and bilateral sagittal 
split osteotomy (BSSO), aimed to correct both 
vertical and horizontal discrepancies. IMF screws 
were critical in ensuring the stability of the newly 
established occlusion, which is crucial for the 
success of the SFA.
Our study shows a guide that the dispensation of 
intermaxillary fixation screws in the surgery-first 
approach offers several advantages. By providing 
immediate stability and immobilization of the 
maxillomandibular complex 12, IMF screws allow 
for early postoperative orthodontic adjustments and 
expedited orthodontic treatment. The limitations of 
pre-surgery orthodontic treatment for jaw problems 
are that the natural movement of teeth may not 
align with the treatment plan. Despite efforts to 
prepare the teeth for surgery, factors like chewing 
and muscle strength can affect the outcome, often 
requiring further orthodontic adjustments post-
surgery. Conversely, post-surgery orthodontic work 
tends to better align with natural tooth movement, 
especially in certain types of jaw issues 17. This 
approach minimizes the duration of the orthodontic 
preparation phase, thereby reducing overall 
treatment time and improving patient satisfaction 18. 

Consistent with the study by Sahoo and Mohan, we 
also did not observe iatrogenic damage to the root; 
however, Coburn et al. reported a case of tooth loss 
due to the use of IMF Screw 12,19.

CONCLUSION 

The application of IMF screws in the surgery-first 
approach represents a valuable adjunctive technique 
that enhances surgical precision, accelerates 
treatment timelines, and improves patient outcomes. 
Further research and clinical studies are warranted 
to evaluate the long-term stability and efficacy of 
this approach in different patient populations.
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Figure 6: Postoperative lateral radiographic image
 

Fig. 6: Postoperative lateral radiographic image 
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