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Abstract

This study aims to describe and apply a special endolift device in the treatment of various
injuries to the zygomatic-orbital-facial complex as a means of forming an endoscopic space.
A patented technique of creating an endoscopic area using an endolift device in the field of
maxillofacial surgery, registered under the number 2082 dated 31.07.2018 in the Kyrgyz
Republic, on the example of a clinical case, was presented. The endolift is a metal two-piece
device that consists of a horizontal round mini plate up to 10 mm in diameter and a
perpendicularly located hollow tube up to 4 mm in diameter in the centre of the plate with two
holes at the top. The method of endoscopic space formation using endolift was used in 15
patients with various traumas to the maxillofacial region. An example of a clinical case is
presented by patient J.B., 36 years old, who underwent endoscopic minimally invasive
surgery to reconstruct a mandibular fracture. The course of the operation included a small
incision in the submandibular region, soft tissue separation, skeletonization of the jaw, and the
formation of a tunnel, for the endolift. The endolift was inserted into the tunnel and an
endoscope was inserted through it for visualisation. After alignment of the bone fragments
and fixation with a miniplate through the endolift, the wound was sutured, and a dressing was
applied. There were no complications during or after surgery in all 15 cases of surgery.
Patients were discharged 3 days after the operation in satisfactory condition. The sutures were
removed on the 7th day. Functional and cosmetic results were evaluated as satisfactory. The
use of this method of treatment ultimately determines the degree of effectiveness, safety, and
quality of life of the performed manipulations for patients, especially in countries with low

levels of economic development.

Introduction



A modern alternative method to classic wide-access surgery is small-access surgery, also
known as minimally invasive surgery, which began to be actively developed only a few
decades ago.! In endoscopic interventions, the amount of tissue damage is significantly less
compared to surgery from classical access, which simplifies the identification of intact organs
and tissues compared to traumatised ones.? This fact emphasises the promising development
of minimally invasive methods in surgery. The fundamentals of minimally invasive surgery
are based on the principles of endosurgery and the improvement of surgical instruments.?
Current methods of creating endoscopic access are not universal, and the convenience of
instrument placement depends largely on the surgeon’s experience. Accurate placement of all
ports is one of the main factors affecting the success of endoscopic surgery. Inadequately
developed endoscopic access techniques are considered one of the main causes of conversion
(conversion to open surgery) and intraoperative complications.*> Against this background,
there is a clear lag in the field of maxillofacial surgery, despite the particular importance of
the aspects of aesthetics and functionality in this speciality.

It is important to note that there is a huge need for surgical treatment using endoscopic
techniques in the maxillofacial region due to the increasing incidence of new cases of facial
trauma.®’ In emergency practice, road traffic accidents and assault are the most common
causes of maxillofacial injuries.®® From 2019 to 2021, inflammatory processes, trauma,
congenital, and acquired pathology of the maxillofacial region were the main causes of
hospitalisation in the maxillofacial surgery department of Osh hospital and accounted for
37.8%, 21.1%, and 22.3% of cases, respectively.!® Compared to open techniques in
maxillofacial surgery, minimally invasive techniques are gaining tremendous popularity
worldwide due to various factors: lower traumatization and surgical stress; the possibility of
surgery for cosmetic indications; increased endoscopic view of the operative field,
simplification of access and surgical technique; prevention of rough postoperative facial
scars; faster postoperative wound healing.!!!> However, the moderate learning curve of
endoscopic minimally invasive techniques requires surgeons to practice consistently, with a
high degree of technical skill and confidence in handling instruments with limited visibility.!®
In maxillofacial surgery, the role of minimally invasive endoscopic techniques remains
insufficiently highlighted, despite their importance. Maxillofacial surgery is mainly
represented by minimally invasive non-endoscopic methods in plastic and reconstructive
surgery, or by the use of endoscopy requiring significant incisions.!”?! This fact emphasises
the relevance of the development of theoretical and technical aspects of optimal endoscopic

acCCess.



Today, natural optical cavities and surgical cavities are used for sufficient visualisation during
endoscopic operations in maxillofacial surgery. According to Fanelli et al.?* access can be
performed transantral, transoral, intraarticular, and transcervical. For endoscope insertion,
existing tissue damage or incisions in hidden or inconspicuous areas can be used to minimise
the visibility of postoperative scars (scalp, behind the ears). According to the study by 1.
Yuldashev et al.,?* in Bishkek for the period 2013-2017, traumatic injuries of the middle part
of the face were treated using methods such as open repositioning, splint fixation,
osteosynthesis, and maxillary sinus revision. Studying the progress in maxillofacial surgery,
Pendharkar?* and Abdulrahman® highlight the growing acceptance of endoscopic minimally
invasive surgeries. It is noted that the benefits outweigh the challenges, especially in
orthognathic surgery, with reduced tissue damage, scarring, and risk of infection. However,
careful training is still crucial due to the complexity and sensitivity of the technique. The cost-
effectiveness of these procedures has yet to be evaluated, reflecting the evolving status of the
technique in operative practice. A meta-analysis of five studies by Cavalcanti ef al.?® found no
statistically significant difference between open repositioning with internal fixation and
endoscopic open repositioning with internal fixation in the treatment of adult condyle
fractures in terms of the need for reoperation and/or facial nerve damage. However, despite
the positive results of both methods, optimisation of the endoscopic surgical process and
reduction of patient hospitalisation time remain urgent tasks.

The aim of this study is to propose a patent method for the treatment of various injuries to the
zygomatic-orbital-facial complex based on the developed endolift as a means to form an
endoscopic space, based on a clinical case study. This study, conducted over a period of
approximately one year, involved a sample of 15 patients who underwent various
maxillofacial surgical procedures using the endolift technique. Therefore, the limited sample
size and lack of long-term results call for further studies with larger numbers of participants

and long-term follow-up with patients.

Materials and Methods

Endolift design and application in maxillofacial surgery

To fulfil this goal, a special miniaturised device representing an endolift was designed and
manufactured (Figure 1). The endolift device is used to form an endoscopic space for
diagnosis and treatment in the field of maxillofacial surgery. This construction is made of
medical stainless steel or titanium (alloy VT1-0, VT1-00), which have the necessary

biocompatibility. This device is a two-component structure, the elements of which are



arranged perpendicularly to each other. Inside the operating cavity, there is a horizontal part in
the form of a round plate curved to the middle with a diameter of up to 10 mm.

A hollow tube up to 10 mm long and 4 mm in diameter is perpendicularly located in the
central part of this plate. In the apical part of the tube on both sides, there are two holes with a
diameter of up to 1 mm directed towards each other. To facilitate secure fixation of the
endolift in a given position, ligatures are threaded through the lateral holes of the tube, thus

ensuring stability and accurate placement during surgical interventions.

Patented method of endoscopic space shaping in maxillofacial surgery using an endolift
Using an innovative endolift device, a method has been developed to form an optical cavity
for the diagnosis and treatment of various pathologies in maxillofacial surgery. This
technology offers advantages in terms of surgical access and procedural flexibility. An
invention patent No. 2082 dated July 31, 2018 was granted in the Kyrgyz Republic based on
this method. This method involves a series of precise steps aimed at achieving optimal
surgical results while preserving the natural aesthetic contours of the face. The technique
involves making an incision, forming a tunnel, inserting the endolift, and then elevating it.
The incision is made in an area carefully chosen to minimise visible scarring. The technique
allows for the creation of a dome-shaped space above the operating field by lifting the
endolift with ligatures threaded through the holes. The technique is performed as follows:
first, a small (up to 10 mm) incision of the skin or oral mucosa is created in an area remote
from the pathological focus, guided by careful aesthetic considerations (Figure 2). This
incision is designed for the insertion of the endolift and other instruments. After the initial
incision, a tunnel is formed by detaching a skin-fat or mucosal flap directly from the incision
before penetrating the intermuscular or interfascial spaces. An endolift is inserted into the
central part of the formed tunnel, after which the skin or mucosa is punctured above the
endolift tube, and the hollow part of the tube is brought out. The endolift is then raised with
ligatures through the lateral openings of the tube, resulting in a dome-shaped working space
above the operative field. The endolift is held in the raised state either by an assistant or fixed
to the transverse post of the operating table using ligatures.

By inserting the endoscope and/or other endoscopic instruments through the internal channel
of the tube and additional ports in the working space, it is possible to perform surgical
procedures at a 90° angle and to perform active drainage, irrigation of the working space, as
well as other manipulations during surgical intervention. Endoscopic surgery using the

endolifting technique was applied to 15 patients. The inclusion criteria were patients of any



gender and age with various traumas to the maxillofacial region. A clinical case of surgery in

a patient with a mandibular fracture is described in detail.

Results

The use of endolift in zygomatic-orbital surgery: a case-control study

This study was conducted in the Department of Oral and Maxillofacial Surgery of the Kyrgyz
Republic. In the course of the study, after the development of the endolift device, a thorough
evaluation of its effectiveness and practicality in clinical settings was carried out, with special
emphasis on surgical interventions for various injuries of the zygomatic-orbital-facial
complex. The use of the endolift in general included a series of 15 surgeries on injured
patients with various maxillofacial injuries. The main objective of this study was to determine
the capabilities of the endolift in providing optimal visualisation, creating the necessary space
for accurate endoscopic interventions, and reducing procedural complexity. All patients were
provided with a detailed explanation of the need for surgical intervention and the advantages
of using the endoscopic method with the endolift. Each of the study participants signed an
informed consent to participate in the study.

Tissue dissection was performed in a minimally visible location on the skin or through the
oral mucosa. According to the technique, a tunnel was formed after the incision to insert the
endolift and necessary instruments. After insertion of the device and withdrawal of its hollow
tube outside, the endolift was lifted by ligatures by an assistant or fixed to the table post, and
all necessary manipulations were performed. In all 15 cases of surgical interventions, no
significant technical obstacles occurred throughout the operation. There were no cases of
paraesthesia, facial nerve injury, infection, or bleeding. There were no intraoperative or
postoperative complications, which confirms the high efficiency of the procedure and its
safety for the patients. After the recovery period, the patients were discharged from the
medical institution 3 days after the operation, and their clinical condition was considered
satisfactory for further outpatient treatment. On the 7th day after discharge, a second

examination and suture removal were performed.

Repair of a mandibular fracture with endolift: a clinical case study

This case report presents the clinical picture of patient J.B., 36 years old, with a fracture of the
mandible located between the 5th and 6th teeth in the left lower quadrant, as shown in Figure
3. The patient was admitted with complaints of pain in the lower jaw on the left side,

increasing when opening the mouth and chewing, as well as swelling and bite disturbance.



During the objective, examination there was facial asymmetry due to swelling in the left
lower quadrant, the skin in the area of trauma was hyperaemic, and there were hematomas and
abrasions. The mucous membrane of the left side of the mandible was hyperaemic, there were
small abrasions. Teeth 3.5 and 3.6 were intact, but there was mobility in tooth 3.6. Between
3.5 and 3.6 teeth, there was a fracture with displacement. Palpation in the area between the 3.5
and 3.6 teeth caused sharp pain. Crepitation and mobility of the fragments in the fracture zone
were detected. Limitation of mouth opening was observed (the patient was able to open the
mouth no more than 2 cm), deviation of the mandible to the left when attempting to open the
mouth fully, and bite disturbance due to displacement of the fragments.

Immediately after the patient came to the hospital, the patient was prescribed analgesics and
anti-inflammatory therapy. The diagnosis was confirmed by additional investigations. The
patient underwent a panoramic image (orthopantomogram), which revealed a fracture of the
mandible with a fracture line between 3.5 and 3.6 teeth. Displacement of the fragments was
observed in the medial-distal direction. Laboratory investigations included a general blood
count and a coagulogram. The indices were free of significant abnormalities. A decision was
made to use endoscopic minimally invasive intervention using endolift apparatus with
repositioning of the mandibular bone fragments and fixation of the fragments with a
miniplate. At the time of the examination, no contraindications to the surgical intervention
were revealed. The patient was informed about the possible risks and complications
associated with the operation and gave his consent to the surgical intervention.

Before the operation, the patient was given a prophylactic dose of an antibacterial drug.
Endoscopic repair of the mandibular fracture using the endolift technique was performed
under general anaesthesia. The patient underwent a 1 cm incision in the submandibular
region, after which soft tissues were layer by layer dissected and sectioned. The mandibular
body was skeletonised, which made it possible to identify bone fragments in the fracture area
and create a tunnel (Figure 3).

After the tunnel was formed, the endolift device was inserted into the created canal, followed
by a puncture of the overlying skin, which facilitated the extraction of its hollow tube. The
endolift was then positioned and secured with ligatures threaded through the existing lateral
holes in the apical part of the tube, thus creating a dome-shaped operative optic cavity over
the surgical field. The assistant used the ligatures to stabilise the endolift apparatus. Once the
optimal surgical field was established, the fibre optic endoscope was inserted through the
hollow tube of the endolift apparatus, aligning the axis of observation with the surgical focus

(Figure 4). Striking clarity and visualisation of the mandibular body and fracture line were



achieved. A physiodispenser was then used to drill perforations in the mandibular bone
through the hollow tube of the endolift, exactly aligned with the direct axis of surgical
manoeuvring. If necessary, additional incisions (ports) could be created around the
endoscopic space through which endoscopic or general surgical instruments were introduced.
At the same time, the bone fragments were matched through the main incision site using
endoscopic access with an angular trajectory exceeding 25°, after which a miniplate was
inserted to immobilise the mandible. Then, a screwdriver was inserted through the internal
channel of the hollow endolift tube, which was used to fix the miniplate with screws,
maintaining alignment with the direct operative axis (at an angle of 90°) and placing it
perpendicular to the fracture line. The occlusion and the volume of jaw movements were close
to the physiological state.

Postoperative closure included suturing the wound with an atraumatic non-absorbable thread,
followed by an aseptic dressing to ensure optimal wound healing and prevent nosocomial
infections. The postoperative period also proceeded without complications. 3 days after
surgery, the patient was discharged for outpatient follow-up. The treatment plan included a
consultation with an orthopaedic dentist to assess the condition of the teeth and possible
further correction of the bite. A follow-up examination in 7-10 days was recommended to
assess the healing dynamics and treatment efficacy. During the follow-up visit on the 7th day,
the sutures were removed. Healing was without complications. Functional and cosmetic

results of the treatment were evaluated as satisfactory.

Progressive treatment of mandibular fractures: endoscopic osteosynthesis with endolift

The main requirement for endoscopic surgery is the ability to form and preserve an optical
cavity and to insert an endoscope. An important feature of this innovative method is its ability
to perform osteosynthesis of mandibular fractures in various anatomical areas within a pre-
formed optical cavity. This cavity is carefully designed specifically for endoscopic
interventions to achieve the best possible results. This approach provides practitioners with
comprehensive endoscopic manipulation and real-time visual control at all stages of the
procedure, creating an optimal environment for surgical performance. It is possible to work
through the main incision site at any angle convenient for the surgeon. The breakthroughs in
this field are due to the use of a specialised device that replaces the traditional manual or self-
locking retractor as a critical element for visibility and access to the surgical field. This device
significantly improves the surgeon’s working environment, allowing him or her to perform

precise manipulations with a high level of safety and minimal risk of complications.



Due to these advances, endoscopic osteosynthesis for mandibular fractures of various
localisations is now possible through external, cosmetic access. Miniaturised instruments are
used, which avoids interference in the oral cavity. Unlike existing techniques, which are
predominantly based on intraoral endoscopic interventions, the new approach eliminates the
need to work in a narrow, slit-like, and deep anatomical space. This not only improves the
endoscopic view but also reduces the risk of infectious complications in the operative
field.?”-?® Consequently, current techniques often require additional interventions outside the
oral cavity due to the aforementioned limitations. Thus, the use of this innovative approach in
endoscopic surgery of mandibular fractures represents a significant step forward in medical
practice, providing surgeons with safer and more effective treatment methods, which in turn

improve patients’ quality of life and shorten their recovery period.

Discussion

Diagnosis and treatment of maxillofacial pathology require consideration of its unique
features, including its complex network of vessels and nerves as well as the structure of soft
and bony tissues. The anatomy requires that defects be repaired with minimal risk to vital
structures. Optimal diagnosis and treatment require access in the form of minimally invasive
incisions followed by tunnel formation; skin-fat or mucosal flap detachment; penetration into
intermuscular or interfascial spaces; insertion of the endoscope and any other endoscopic
instruments; a comfortable visualisation angle of the operative space; and manoeuvrability of
movements.?®3! All these factors ultimately determine the degree of effectiveness, safety, and
quality of life of the manipulations performed on patients.

The unique structure of the endolift simplifies the work of surgeons by creating an optical
cavity with a sufficient view of the surgical field. Endolift surgery provides a minimally
invasive approach that minimises tissue damage and reduces postoperative scarring compared
to traditional open surgery. In addition, endolift is affordable, especially in resource-limited
settings. Computer Navigation Systems (CNS) are a possible option to improve visualisation
during surgical manipulations in the maxillofacial region. Alkhayatt er al.3? stated the
usefulness of CNS in fracture reconstruction, resection of neoplasms, foreign body extraction,
and jaw position correction. Navigation systems require specialised hardware and software
and usually include preoperative planning and intraoperative guidance, but larger incisions
may be required for access. Computed Tomography (CT) may also be used to improve
intraoperative visualisation. In a study by Ren et al.,* the authors found that surgical

treatment of fractures in 72 patients using CT was accompanied by a reduction in the need for



incisions and internal fixation compared to conventional techniques applied to 71 patients in a
control group.

The proposed patent technique with the use of endolift allows access to the surgical space
through small skin or mucosal incisions up to 10 mm in the area remote from the pathological
focus, providing less trauma, followed by a gentle process of tissue separation from each

1'% applied a novel method of vertical-

other to form a tunnel. In a retrospective study, Nura
space facelift with buccal fat elevation to the medial suborbital rim with a subciliary
minimally invasive incision 1-2 mm below the eyelid margin from the medial canthus to 5-10
mm below the lateral canthus in 23 patients. Le Louarn®* proposed the method of concentric
malar (zygomatic) lifting with minimally invasive incisions. 342 patients with lower eyelid
problems were treated with initial incisions of 2 cm for subperiosteal dissection and 1.5 mm
diameter holes for forming pairs of holes required for malar lift. Although in both studies, the
authors used minimally invasive small incisions, they did not use minimally invasive
endoscopic techniques.

Tissue fixation with the endolift provides the possibility of unobstructed work by the surgeon
in conditions of limited visibility and compact anatomy in surgery of the maxillofacial

1.3¢ used periosteal elevators,

region.>® For the formation of the optical cavity, Anehosur ef a
Howarth’s raspers, and a 4 mm endoscope at a 30° angle (Karl Storz, Tuttlingen, Germany) in
the treatment of mandibular fracture. In a study by Chasan and Hauch,” the authors used
Kirschner spokes (K-spokes) for fixation in eyebrow endolifting. Four small 1 cm incisions
were made in 284 patients. K-spice fixation was done through special 16-gauge needles. The
K-spokes and needles were inserted percutaneously at a 90° angle. This technique is also an
effective option for temporary fixation with satisfactory results. However, it should be noted
that the rate of postoperative complications after K-spice application reaches 18%.38

In this technique, the endolift was inserted using ligatures through the holes of the hollow
tube and held by an assistant or fixed to the table post. In addition to fixation, the structure of
the endolift allows using the hollow tube for the insertion of an endoscope and special
endoscopic instruments designed to work in narrow spaces of the oral cavity and other areas
of the face with an optimal angle of 90°, which is also an advantage. It is possible to
manipulate through the main incision with access greater than 25°, as in this clinical case of
mandibular fracture. Sukegawa ef al.*® successfully removed infected interosseous spokes
using an endoscopic, minimally invasive approach. For this procedure, an endoscope with a
diameter of 4 mm at an angle of 70° was used in combination with an ultrasonic cutting

instrument for bone dissection after a minimal incision in the jawline. This method allows for



the removal of the spokes with minimal surgical intervention, reducing the risk of damage to
surrounding tissues while providing effective treatment of infected areas without unnecessary
complications.

Transoral and transfacial access was used to perform the elimination of posttraumatic facial
injuries with endolift. Sublabial access with an incision up to 4 cm (Caldwell-Luke) is often
used to repair orbital fractures; an anthrostoma up to 4 mm is formed in the maxilla using an
osteotome, followed by its expansion with a Kerrison pin up to 1x2 cm. A Greenberg
retractor is used to fix the anthrostoma. In certain cases, a complex approach is appropriate.
Procacci et al.* used transnasal access with megaantrostomy for odontogenic cysts of the
maxilla. In this case, endoscopy allowed seeing the medial and posterior parts of the lesion. A
4 mm 0°, 45° or 70° straight endoscope (Karl Storz GmbH & Co KG, Tuttlingen, Germany)
was used. In this patent case, the angle of visualisation and active therapeutic manipulation
was 90°. The size of the endoscope and its associated instruments had a diameter of no more
than 4 mm, taking into account the maximum diameter of the hollow tube. Consequently, the
present invention is not inferior in technical characteristics to endonasal endoscopic lifting.

In a clinical case where the patent technique was applied, it was possible to match the bone
fragments through the main incision site, and a miniplate was inserted and fixed with screws.
There were no intraoperative complications or technical difficulties. The postoperative period
was smooth; no complications were detected. On the 3rd day, the patient was discharged from
the hospital for outpatient treatment in satisfactory condition. On the 7th day, the sutures were
removed. The cosmetic result was evaluated by the patient as excellent. Positive results were
demonstrated by da Vinci SP single-port system for transoral resection in patients with
squamous cell cancer of the oropharynx. The robotic system showed good manoeuvrability
and console time.*!

The proposed patent invention plays a key role in the diagnosis and treatment of a variety of
injuries and diseases in the field of maxillofacial surgery, overcoming the limitations
associated not only with surgical dentistry. The design of the endolift and the method of using
it to create an endoscopic space contribute significantly to the development of this field of
surgery. This approach provides surgeons with more flexible and precise tools to perform
surgery with minimal impact on the natural anatomical contours of the face. The endolift
provides the necessary stability during surgical interventions, playing a key role in the
formation of the optical cavity, which is an essential element of many operations in this field.

The main advantage of this method is a shorter hospital stay, reduced risk of complications,



and faster recovery. The endolift device is universal and applicable to the entire spectrum of

problems in the field of maxillofacial surgery.

Conclusions

The invention of the endolift is directed towards diagnostic and therapeutic endoscopic
interventions in maxillofacial surgery. The minimally invasive technique offers precision and
efficiency in creating an endoscopic field, aligning with the broader trend towards less
invasive surgical approaches in modern medicine. The endolift’s unique design allowtn the
formation of a dome-shaped working area, addresses longstanding challenges in maxillofacial
surgery related to visibility and maneuverability in confined spaces. The ability to introduce
endoscopic instruments through the endolift’s internal channel and additional ports
exemplifies the concept of multimodal surgical access, a principle increasingly recognized in
advanced surgical techniques. This versatility enables surgeons to execute treatments from
numerous angles, actively manage the surgical site through drainage and irrigation, and
perhaps eliminate the need for larger open surgeries.

The successful completion of fifteen surgeries employing this technology, encompassing both
transoral and transfacial methods, offers preliminary proof of the technique’s efficacy in a
variety of maxillofacial procedures. The thorough case study of patient J.B.’s mandibular
fracture treatment exemplifies the endolift’s practical use, demonstrating its ability to simplify
difficult operations while minimising tissue trauma. This example is consistent with the
expanding body of research favouring less invasive techniques in face trauma therapy. The
endolift’s ability to facilitate osteosynthesis in a pre-formed cavity is an innovative approach
to maxillofacial bone recovery. This method has the potential to bridge the gap between
traditional open operations and totally endoscopic treatments, providing a compromise that
incorporates the advantages of both techniques. The endolift technique, despite its potential
cost for low-income individuals, addresses healthcare access issues. However, increased time
demands and medical personnel workload necessitate a thorough cost-benefit analysis.
Minimal scarring, less tissue stress, enhanced field vision, and quicker recovery times lead to
better cosmetic and functional results in maxillofacial surgery.

Although the results of the study are promising, the limited sample size and lack of long-term
results call for further studies with larger numbers of participants and long-term follow-up
with patients. Future research should explore endolift’s potential applications beyond
maxillofacial surgery, including general and specialized procedures. Standardised patient

satisfaction and functional outcome assessments are crucial for patient-centered evaluation. A



detailed economic evaluation of endolift against traditional techniques is essential for
healthcare systems considering its implementation. Endolift offers better results and less
invasive procedures, but extensive scientific examination and multi-center investigations are
needed for effective integration. Advancements in technology could significantly influence

patient treatment and facial reconstructive options.
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Figure 1. Schematic diagram of the endolift structure
Note: 1 — horizontal plate; 2 — hollow tube; 3 — paired holes at the top of the tube; 4 —

ligatures coming out of the holes.

Figure 2. Technique of the method of optical cavity formation for diagnosis and treatment of
various pathologies in maxillofacial surgery
Note: a — puncture for withdrawal of the endolift tube; b — free working space formed; c, d —

surgical field, soft tissues and bone.



Figure 3. Fracture of the patient’s mandible
Note: 1 — endolift location; 2 — main incision in the submandibular region for endolift

insertion.
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Figure 4. Use of endolift during mandibular fracture reconstruction
Note: 1 — endoscope inserted through the endolift hollow tube; 2 — fracture/perforation line; 3
— endoscopic manipulators; 4 — main incision and additional port for insertion of endoscopic

instruments; 5 — miniplate.



