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Abstract

Background: Functional Endoscopic Sinus Surgery (FESS),
supported by a navigation system, is a modern minimally invasive
method for diagnosis and surgical treatment of nasal polyposis,
acute and chronic sinusitis, benign and malignant tumors of the nasal
cavities and skull base, congenital anomalies, severe epistaxis, and
a number of other pathological processes in these anatomical areas.
Advantages of the method are the improved orientation through
navigation, reduced blood loss, sparing of neighboring tissues
and structures, optimization of postoperative results, reduction of
recovery period and pain as well as the optimized quality of life of
the patient.

Aim: Presentation of pilot results from the first surgical interventions
under Work Package 3 “Endoscopic sinus surgery, supported by a
navigation system, in ENT practice”, performed in the “Integrated
Interdisciplinary Operating Unit with Navigation and Telesurgery
Systems” built under the project BGOSM20P001-1.002—-0010 “Center
of Competence in Personalized Medicine, 3D and Telemedicine,
Robot-assisted and Minimally Invasive Surgery” funded by the
“Science and education for smart growth” Operational Program and
the European Regional Development Fund.

Results: The surgical interventions were performed without
intraoperative and early postoperative complications; the recovery
period was smooth. During the follow-up examinations, we observed
good local postoperative status, optimal period of healing and
absence of subjective complaints reported by the patients.
Conclusion: Our pilot results support the advantages of navigated
FESS for safer, more precise and sparing radical treatment of diseases
of the nose and nasal cavities. Extended multidisciplinary studies
are forthcoming within the project for overall assessment of the
significance and applicability of the introduced method in different
groups of patients.
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Background

Functional endoscopic sinus surgery (FESS), sup-
ported by a navigation system, is a minimally inva-
sive method for diagnosis and surgical treatment of
inflammatory and infectious diseases of the nose
and nasal cavities including nasal polyps, acute and
chronic rhinosinusitis, tumors, congenital anoma-
lies and other pathological processes in these ana-
tomical areas. Microdebriders in combination with
suction have additionally optimized the removal of
pathologic tissue while preserving normal mucosa.
[1-9].

The FESS is most commonly used to treat chronic
sinusitis that does not respond to standard medi-
cal treatment. Patient suffering and quality-of-life
impairment with lack of response to conservative
treatments may influence the preference of the new
method when taking decision about the surgical
approach. Among the advantages to FESS over the
open sinus procedures are: the improved navigation
orientation; reduced blood loss; sparing of adjacent
tissues and structures; optimization of postopera-
tive results with pain reduction and recovery period
and improved quality of life of the patient [10—12].
Potential adverse events can vary in frequency,
severity and time of onset (early and late) from mild
intra- and postoperative complications like hypos-
mia, periorbital ecchymosis, orbital emphysema,
epistaxis and adhesions to more severe intraopera-
tive complications with relatively low frequency of
0.3-3.0% presented by anosmia, nasolacrimal duct
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trauma or carotid injury and, rarely (less than 0.5%),
severe complications with orbital and intracranial
penetration, orbital hematoma, optic nerve dam-
age, visual disturbances and irreversible blindness;
the most severe and life-threatening complications
appear with cerebrospinal fluid leakage, intracranial
hemorrhage, cerebral infarction, pneumoencepha-
litis, meningitis and other central nervous system
complications. The purpose of navigational moni-
toring during surgery is to connect the images from
the preoperative computed tomography (CT) with
the anatomy of the treated area, to monitor surgical
instruments inside the sinuses with precisely estab-
lishing the location of critical structures and organs
and to allow performing the surgical intervention
with the least possible damage [13—17].

Aim

We aimed to present the Operating unit technical
equipment and the pilot results from the first surgi-
cal interventions under the Work Package 3 “Endo-
scopic sinus surgery, supported by a navigation
system, in ENT practice” which were performed
in the “Integrated Interdisciplinary Operating Unit
with Navigation and Telesurgery Systems” built
under the project BGO5SM2OP001-1.002—-0010
“Center of Competence in Personalized Medicine,
3D and Telemedicine, Robot-assisted and Minimal-
ly Invasive Surgery” funded by the “Science and
education for smart growth” Operational Program
and the European Regional Development Fund.

Materials and Methods

Place of study: Integrated Interdisciplinary Operat-
ing Unit with Navigation and Telesurgery Systems
in Otorhinolaryngology practice located at the II
Base of the University Hospital “Dr. Georgi Stran-
ski” of MU-Pleven. Research and clinical bases:
ENT Department, MU- Pleven; ENT Clinic, Uni-
versity Hospital “Dr. Georgi Stranski” Pleven.
Study period: February — November 2020.

Study materials: (1) Ear-nose-throat (ENT) tech-
nical equipment and tools: Olympus endoscopic
processor OTV-S190, CLV-S190 light source and
HD camera head CN-S190; full HD Camera head
CH-S190-XZ-E; Olympus Diego® Elite ENT sur-
gery shaver, aspiration module, activation pedal
for shaver suction module, and radio frequency
generator; Olympus sinuscope, Trueview II optical
telescope, mechanically adjustable sinuscope Tele-
scope “V-DOV” and hand tool set; Olympus Celon
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Elite ProCut handpiece monopolar cutting han-

dle, monopolar cutting forceps, gripping forceps,

electrode for handle for monopolar cutting. (2)

Navigation system in an integrated operating room

for ENT practice Brainlab Kick 2.0 EM (3) Vis-

ualization and documentation: Olympus 32-inch

HDTYV Medical Monitor FS and connected medical

recorder for capture of full HD images and videos.

Study population: Male and female patients aged

1875 and being hospitalized in the Clinic of

Otorhinolaryngology at the study clinical base who

met the study inclusion criteria and underwent

FESS with navigation system during the pilot study

period.

Ethical considerations: The research was approved

by the Ethic Committee of MU-Pleven in April

2019. A written informed consent was obtained a

priory from the study participants.

Inclusion criteria:

» Hospitalized patients, men and women, aged
1875 years, with indications for surgical treat-
ment of pathological processes of the nose and
nasal cavities

» Signed informed consent to participate in the
study

e Chronic rhinosinusitis with nasal polyposis

* Histologically proven tumors of the nose and
nasal cavities staging T1-3NOMO

* Indications for surgical revision and recon-
struction of the nose and nasal cavities

* Computed tomography of the nasal cavities to
support the diagnosis

Exclusion criteria:

» Patients aged less than 18 and over 75

* Lack of informed consent to participate in the
study

* Refusal to participate in some of the stages of
the study

* Contraindications to general anesthesia

* Lesions involving the base of the skull with
penetration into the intracranial space

* Large tumors MRI / CT / PET-CT for T4
N1-2M1 distant metastases

» Presence of implanted cochlear devices and /
or pacemaker

* Aberrant anatomy of the carotid artery restrict-
ing sphenoidal access

Other methods: A comprehensive non-invasive

approach to pain assessment in the postoperative

period with application of appropriate pain assess-
ment scales such as a 6-point Verbal Rating Scale

(VRS) and Visual Analogue Scale (VAS).
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Results

Performed activities under Stage 1 of the study for

the period February-June 2020:

* Delivery, installation and technical testing of
FESS with navigation system;

* Equipment with surgical instruments, consum-
ables and specialized devices for endoscopic
MIH surgery in ENT practice.

Performed activities under Stage 1 of the study for

the period July-August 2020:

* Opening and commissioning of the integrated
interdisciplinary operating room with nav-
igation and telesurgery systems in the field
of ENT, Oncosurgery and Gynecology at the
Department of Minimally Invasive Surgery
(MIH) of the Leonardo Da Vinci Competence
Center at MU-Pleven.

e On21% July 2020, the first ENT FESS interven-
tion with navigation was performed.

» The first operated female patient was admitted
to the ENT clinic with complaints of unilateral
nasal difficulty breathing, loss of smell and
periodic one-sided nosebleeds. Anterior rhi-
noscopy and nasal endoscopy revealed a tumor
mass. The FESS intervention with a naviga-
tion system has been successfully applied for
removal of the tumor from a hard-to-reach and
high-risk area. After a three-day hospital stay
with a smooth recovery period, the patient was
discharged without complications and in good
general condition.

Performed activities under Stage 1 of the study for

the period September-October 2020:

* A total of 9 patients (5/4 males/females) suf-
fering from chronic rhinosinusitis with/without
nasal polyps who failed to respond to conserv-
ative treatment (7 cases) and tumors of the
nose and paranasal sinuses (2 cases) underwent
FESS during the pilot study. Along with stand-
ard procedures, CT of the paranasal cavities
was performed preoperatively to determine the
volume of surgical treatment.

* Preoperative time: 810 min

* Intraoperative time: 50-90 min

» Intraoperative blood loss: 50—70 ml

* In all patients, the recovery period was smooth
and without severe complications. The control
examinations reported good local postoperative
status, optimal recovery and absence of sub-
jective complaints. There was no recurrence
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of symptoms clinically observed in any of the
patients by up-to-date follow-up. None of the
patients required revision surgery in the first
month after operation. Patients were generally
satisfied with the first results after operation.

* The team work process and visualization of the
performed surgical interventions documented
in the course of endoscopic surgical treatment
are presented in Figures 1-6.

Figure 1. The operating room equipped for FESS with
navigation system.

Figure 2. The systems for visualization and
documentation in the operating room.

Figure 3. Demonstration of the navigation system in
FESS surgery.
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Figure 4. Demonstration of the intra-operative process
visualization during FESS surgery.

Figure 5. Demonstration of the intra-operative process
visualization during FESS surgery.

Figure 6. Demonstration of the intra-operative process
visualization during FESS surgery.
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Discussion

Our study demonstrates the first regional research on
the use of FESS with navigation system in the ENT
practice. The Integrated Interdisciplinary Operating Unit
with Navigation and Telesurgery Systems is the latest
commissioned high-technological and modern base for
interdisciplinary minimal invasive surgery. It is also one
of the few national university centers which developed
and introduced the FESS in ENT surgery.

Our initial findings on the use of FESS with naviga-
tion system correspond to the publications of national
researchers during the last decade [18-20]. With the
first stage of our project, a new promising field has
been opened for national collaboration with university
centers of similar high technology equipment and com-
petence activities in advanced ENT surgery from Sofia,
Varna, Plovdiv and Stara Zagora.

Conclusion

The endoscopic sinus surgery FESS combined with
the navigation system is characterized by millimeter
precision and is significantly gentler than conventional
open techniques, in which external incisions disrupt
tissue integrity, prolong the recovery period and often
leave unsightly scars.

The navigation system improves the surgeon’s orienta-
tion and accuracy during work and gives a clearer per-
sonalized idea of the characteristics of the lesion and
the location of important adjacent structures and blood
vessels. The combination of FESS with a navigation
system reduces intraoperative bleeding, protects the
surrounding tissues and optimizes postoperative results
by shortening the recovery period, reducing postoper-
ative pain and improving the patient’s quality of life.
Our pilot results support the advantages of FESS
with a navigation system for safer, more precise and
gentle radical treatment of diseases of the nose and
nasal cavities. Extended multidisciplinary studies are
forthcoming within the project for overall assessment
of the significance and applicability of the introduced
minimal invasive method in ENT practice.

This study was presented online at the XIV National
Congress of Otorhinolaryngology, 20-21 November
2020, Bulgaria.

The published results are a part of the activities under
the Project BGOSM20OP001-1.002—0010 CENTER OF
COMPETENCE IN PERSONALISED MEDICINE,
3D AND TELEMEDICINE, ROBOT-ASSISTED AND
MINIMALLY INVASIVE SURGERY funded by the
,,Science and Education for Smart Growth* Opera-
tional Program and the European Regional Develop-
ment Fund.
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