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In the medical field, artificial intelligence has
spread quite quickly, fulfilling complex functions
in a very short time. Useful systems have been de-
veloped for both diagnosis and treatment plan-
ning, increasing therapeutic efficiency and disease
prognosis. Artificial intelligence, digitization, ad-
vanced imaging techniques and small-sized cam-
eras are innovative additions that have transformed
rhinology and improved patient care options.

The remarkable shift from simple physical ex-
aminations to more detailed visual examinations
has been due to the advent of small-sized cameras,
endoscopes with microsensors, and advanced imag-
ing techniques such as 3D surface imaging. With
the help of these technologies, clinicians should
have a clearer view of the nasal cavity. These ad-
vances enable non-invasive, precise and detailed
examinations, improving the efficiency and accu-
racy of diagnosis and allowing for more compre-
hensive preoperative surgical planning. All these
technological advances not only improve examina-
tion techniques, but also reshape our understand-
ing of human nasal anatomy.

With the introduction of telemedicine, remote
consultations have become more widespread, and
smartphone and digital videos have allowed rhi-
nologists to extend their reach to patients world-
wide. The integration of telemedicine has made
rhinology services much more accessible, provid-
ing timely diagnosis and medical care, thus facili-
tating early diagnosis’.

An interesting fusion of technology and medical
procedures is the introduction of virtual reality
and augmented reality in surgical preparation. Re-
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mote augmented reality, such as Helping Hands, is
an innovation that supports skill development and
oversees the acquisition of surgical skills through
distance learning during clinical practice?. Cur-
rently, surgeons in training can practice complex
surgical procedures such as functional rhinoplasty,
piezoelectric rhinoplasty or osteotomy before en-
tering the operating room. These technologies
provide trainees with an immersive and risk-free
simulation, enhancing their skills and efficiency,
reducing the likelihood of errors and improving
patient safety. From planning surgical steps to ex-
ecution, virtual reality and augmented reality have
enriched the learning environment, benefiting not
only surgeons but also patients.

Artificial intelligence and machine learning al-
gorithms have revolutionized decision-making in
rhinology. This power to analyze complex data, un-
derstand diverse patterns, and interpret high-qual-
ity data for predictive implications has the effect of
improving diagnostic accuracy and personalizing
patient care based on individual medical criteria.
Automated analysis can predict treatment benefits.

Rhinology is a dynamic field in continuous evo-
lution, which is why there is a need for the periodic
publication of new specialty guidelines that encom-
pass new concepts of etiology, diagnostic methods,
and treatment strategies.

A deeper understanding of the etiologies and
physiopathological mechanisms involved in the de-
velopment of rhinosinusitis has led to the emergence
of classifications based on the causes and pathogenic
mechanisms of this pathology, thus paving the way
for new, more specific therapeutic approaches.
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Numerous pathologies, such as those of odonto-
genic cause, fungus ball, rhinosinusal tumors, can be
determining causes of unilateral chronic rhinosinus-
itis, while cystic fibrosis, eosinophilic granulomatosis
with polyangiitis (EGPA), granulomatosis with poly-
angiitis (formerly called Wegener’s granulomatosis)
or primary ciliary dyskinesia can lead to bilateral
chronic rhinosinusitis. Therefore, it was necessary to
introduce the terms primary and secondary chronic
rhinosinusitis in the EPOS2020 guide (European Po-
sition Paper on Rhinosinusitis)?*.

The phenotypic classification of chronic rhinosi-
nusitis has been abandoned in favour of an inflam-
matory endotype classification, based on
physiopathological mechanisms.

The therapeutic scenario of chronic rhinosinusitis
has changed since the introduction of monoclonal
antibody therapy. In the near future, we will not only
choose the best biological treatment for chronic rhi-
nosinusitis with nasal polyps, but also select the opti-
mal biological treatment for each individual patient.
It is important to consider the individualization of
treatment for each patient, as we do not have a treat-
ment that suits everyone. The therapeutic approach
is evolving from intranasal corticosteroid and surgi-
cal treatment to biological therapy/surgical treat-
ment. The goal of treatment is shifting from symptom
relief to long-term effects aimed at symptom remis-
sion. Regarding surgical treatment, it does not cure
rhinosinusitis, but has good results, with benefits on
both the upper and lower respiratory tracts.

With the advent of biological treatment, symptom
remission has been observed. Biological treatment
represents a new, effective treatment modality in
chronic polypoid rhinosinusitis endotype II, target-
ing the treatment of the cause rather than the symp-
toms. This treatment can be associated with surgical
treatment or with a short course of corticosteroids.

In approximately 80% of cases, type II inflamma-
tory cytokines such as Interleukin 4, Interleukin 5,
Interleukin 13 have been found in the mucosal tis-
sues of patients with chronic rhinosinusitis with
nasal polyps®. Biological treatment has proven to
have favourable outcomes and no adverse effects
have been reported. However, this treatment is cur-
rently very expensive.

Mobile health technology applications have
great potential in improving patient compliance
through education and self-management.

Uncontrolled chronic rhinosinusitis can be as-
sociated with factors dependent on the patient, the
disease, diagnosis and treatment. Active patient
participation in the management of chronic rhino-
sinusitis has been observed to improve treatment
compliance, leading to a reduction in cases of un-
controlled disease.

Recently, multiple mobile applications for rhino-
sinusitis conditions have emerged, but none were
developed in collaboration with medical experts in
rhinosinusitis. The application “mySinusitisCoach”
was developed in collaboration with rhinology ex-
perts from EUFOREA (European Forum for Re-
search and Education in Allergy and Airways
Diseases)®. This program involves the active partici-
pation of patients in the care of chronic rhinosinus-
itis. It has been registered as a class I medical device
and is based on the visual analogue scale for moni-
toring patients with chronic rhinosinusitis. Using
this application, improved disease control and treat-
ment response have been observed?®.

MASK-Rhinitis (MASK - Mobile Airways Sentinel
Network) is an application that allows patients with
allergic rhinitis to monitor their ocular, nasal, or
pulmonary symptoms and then discuss them with
their healthcare provider. It also assesses patients’
productivity at work”.

Global Chronic Rhinosinusitis with Nasal Polyps
Awareness Day was organized for the first time in
2022, when EUFOREA aimed to draw attention to
chronic rhinosinusitis, considering this disease to be
underestimated®. Through this project, EUFOREA
aims to educate both healthcare professionals and
patients about chronic rhinosinusitis with nasal
polyps and its associated comorbidities, as well as
to draw attention to the impact this pathology has
on the quality of mental and physical health of
these patients. This year, Global Chronic Rhinosi-
nusitis with Nasal Polyps Awareness Day was orga-
nized on April 24" aiming for the active
involvement of patients in managing their disease.
The objectives of this edition included: a practical
guide to assist patients with appointments with
their healthcare providers; improving the accessi-
bility of information about chronic rhinosinusitis
with nasal polyps and its associated comorbidities;
opportunities to promote awareness of this pathol-
ogy and its recognition by government organiza-
tions responsible for legislation®”.

Nowadays, endoscopic sinus surgery is so com-
mon in everyday clinical practice that it is almost
unimaginable how it was like in the past without it.
Functional endoscopic sinus surgery (FESS) was
initially a therapeutic principle only for chronic
rhinosinusitis. Over time, endoscopic surgery has
evolved from sinus surgery to skull base surgery.
There is potential for improvement in endoscopic
surgery for nasal and sinus tumors, tumors of the
skull base and surrounding areas through comple-
mentary techniques that include, among others:
surgical instruments, imaging, implants, artificial
intelligence and robotics. Throughout the years,
numerous discoveries have been made, and we cur-
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rently have multiple visualization tools and com-
puter-aided navigation. Additionally, imaging of
the brain, neurovascular structures and 3D endos-
copy allow for the visualization of anatomical struc-
tures associated with tissue impregnation using
contrast agents or fluorescein to differentiate
healthy tissue from pathological tissue.

Skull base surgery has evolved over the years
with the advent of implants that allow for the re-
covery of brain function, reduce the occurrence of
postoperative cerebrospinal fluid fistulas, and thus
significantly diminish the comorbidities that can
be associated with an extensive approach?.

Using 3D printing, reconstructions can be per-
formed that are very useful in planning the surgi-
cal approach. New technologies can be useful in
creating simulators for practicing techniques in
sinus surgery or skull base surgery.

We wonder what will happen in the future in rhi-
nology, will there be radical changes or will every-
thing be destroyed?

Currently, there is a revolution in understand-
ing chronic inflammatory diseases in rhinology. To
understand the underlying process in chronic rhi-
nosinusitis, we are talking about multiple diseases
with similar presenting symptoms.

Precision medicine uses biomarkers or various
tests that predict treatment response. Piezoelectric
ultrasonic rhinoplasty facilitates more precise oste-
otomies and sculpting of nasal and maxillary
bones, preventing soft tissue destruction. The pre-
cision achievable with piezoelectric technology is
difficult to attain even with a fine drill'*'2,

It has been noted that robotic surgery is already
changing the management of head and neck pa-
thology. Currently, transoral robotic surgery is
used in clinical practice, most commonly applied
to oncological pathology of the oropharynx, fol-
lowed by the hypopharynx, larynx, oral cavity and
salivary glands'>'*. Presently, these devices are too
bulky for widespread use in rhinology, but skull
base surgery is gaining ground, with new efficient
robotic instruments described for the endoscopic
endonasal approach to the skull base!5!9.

We are not far from being able to analyze pro-
teins synthesized in each tumor cell. This fact will
allow chemotherapy to act in a targeted manner.
Imagine the possibility of culturing cells from a bi-
opsy and testing multiple therapeutic strategies
(similar to current practices in microbiology), ex-
posing the patient’s own cell cultures in organoids
to simultaneously assess the effect of these treat-
ments on the host.

In the coming years, other innovations will con-
tinue to emerge that will seem natural to our descen-
dants, but extraordinary to us. For example, Richard

Feynman, in his work “There’s Plenty of Room at the
Bottom” presented at the 1959 annual meeting of the
American Physical Society and detailed later in the
book “Feynman and Computation” in 2002, pro-
posed to the audience to imagine a microscopic sur-
geon operating at the molecular level'”'s,

The time will come when nanoscale sensors will
create high-resolution cellular maps with the capa-
bility of simultaneous computerized simulation of
target physiology, allowing multiple in vitro simula-
tions of the therapeutic response. We can envision
a real-time computer simulation of the forces in-
volved in the healing process of the nose after a
septorhinoplasty, anticipating the outcomes of
each precise suture placement and tension, the lo-
calization and angulation of each incision.

Advanced chess (centaur chess) has already be-
come the most powerful form of the game (com-
bining human strategy and machine computation
to explore the potential outcomes of each possible
move). The human part of the centaur may not
even be in the same geographic location as the pa-
tient. It is unlikely for the human part of the cen-
taur to sit in front of a screen. The power of these
approaches is very likely to be channelled through
virtual and augmented reality display technologies.
Augmented reality, by overlaying visual informa-
tion onto the real world, can provide additional
senses by detecting wavelengths and ultrasounds
outside the human visual spectrum.

In conclusion, as long as we have human patients,
the human side of the centaur will always have a
place in medicine. The physician’s ultimate role is
to be a human connection for the patient in a world
that exceeds their capacity for understanding.
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