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Abstract

Introduction: Functional endoscopic sinus surgery (FESS) is the
gold minimally invasive standard in diagnosing and surgically treat-
ing many diseases of the nose and paranasal cavities. An advantage of
FESS is the possibility of application in all age groups.

Materials and methods: We observed pediatric patients attended
the Otorhinolaryngology Clinic in the University Hospital “Dr.
Georgi Stranski” — Pleven in 2021. FESS surgery was performed in
the “Integrated interdisciplinary operating unit with navigation and
telesurgery systems” at the Center of competence on personalised
medicine, 3D and telemedicine, robotic and minimally invasive sur-
gery ,,.Leonardo da Vinci” in Medical University — Pleven.

Clinical cases: Case 1: A 7-year-old male patient with orbital compli-
cation of rhinosinusitis, with left orbital preseptal cellulitis, without
ophthalmoplegia or loss of vision, + ptosis of the eyelid and data on
pansinuitis from CT images. Performed FESS found lysis of lamina
papyracea with involvement of anterior and posterior ethmoidal cells.
Postoperative treatment was done with Ceftriaxone 1g/12h i.v. for 7
days, nasal glucocorticoids and antihistamines.

Case 2: A 17-year-old female patient with suggested primary ciliary
dyskinesia with a recurrent rhinosinusitis, persistent nasal obstruc-
tion, and thick viscous secretions that did not respond to conservative
treatment. Sweat test for cystic fibrosis (-). FESS reshaping of the
natural openings of the maxillary sinuses and anterior ethmoidectomy
were performed bilaterally.

Conclusion: FESS is a minimally invasive method, which is suitable
for application in pediatric patients. When applied by trained profes-
sionals, FESS with an integrated navigation system is optimal for the
diagnosis and surgical treatment of chronic and acute rhinosinusitis
in children.

Keywords: FESS, endoscopic surgery of the nose and sinuses, chron-
ic rhinosinusitis, acute rhinosinusitis, pediatric patients.
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Introduction

Functional endoscopic sinus surgery (FESS) with
an integrated navigation system is a gold-standard
minimally invasive method for surgical treatment
of a variety of inflammatory and infectious diseas-
es of the nose and nasal cavities with substantial
evidence of effectiveness for chronic rhinosinusitis
with or without polyps and recurrent acute rhinosi-
nusitis. [1-7]. It is also a valuable modern approach
to the surgical management of sinonasal malignan-
cy, congenital tumors, polyposis with high-grade
obstruction, mucocele, abscesses and other patho-
logical processes in these anatomical areas.

The image-guided navigation strategy has opti-
mized patient safety and recovery and has im-
proved surgeon intraoperative accuracy and time
for approaching the anatomical structures. [8-11]
Among the advantages of FESS with an integrated
navigation system is the possibility of application
at any age, the improved intraoperative orientation
and access to the affected area, the sparing of adja-
cent tissues and structures and the optimal timing
of the short-term outcomes. [12-14] For beneficial
treatment, symptoms should be precisely observed,
and computer tomography (CT) scans of the nose
and paranasal cavities meeting specific criteria
should confirm the diagnosis. FESS is most com-
monly used to treat chronic sinusitis that does not
respond to standard medical treatment.

In pediatrics, experts recommend considering si-
no-nasal surgery when children have documented
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four annual episodes of recurrent rhinosinusitis,
and the previous maximum medical therapy (anti-
biotics, nasal glucocorticoids, antihistamines, nasal
decongestants and clearing saline irrigations) or
adenoidectomy have failed to control the disease.
Suppurative complications of acute or chronic rhi-
nosinusitis (brain abscess, meningitis, orbital ab-
scess) are among the indications for eradication
with FESS.

When taking decision for applying the method, oto-
rhinolaryngology surgeons are advised to assess the
presence and severity of signs and symptoms and
the number and duration of pre-operative conserva-
tive treatments, and to observe the CT scan images
and plain radiographs (when applicable, but less re-
liable in young children) showing the pathology of
the affected area. The informed consent on the use
of FESS should also include a discussion on the pa-
tient preferences about the surgical method.

This surgical technique is minimally invasive, but
not absolutely lacking of complications. Side ef-
fects can vary in frequency, severity and time of
onset (early and late) from mild complications like
reversible hyposmia, periorbital ecchymosis, or-
bital emphysema, epistaxis and adhesions to more
severe events like anosmia, nasolacrimal duct trau-
ma or carotid injury. Severe complications are rare
(< 0.5%) and presented by orbital and intracranial
penetration, orbital hematoma, optic nerve damage,
visual disturbances and irreversible blindness. Po-
tentially life-threatening are the cerebrospinal fluid
leakage, intracranial hemorrhage, cerebral infarc-
tion, pneumoencephalitis and meningitis. [15-17].

Material and Methods

Place of FESS operating room: Integrated interdis-
ciplinary operating unit with navigation and tele-
surgery systems at II Base of the University Hospi-
tal “Dr. Georgi Stranski” — Pleven.

Clinical base: ORL Clinic at University Hospital
“Dr. Georgi Stranski” Pleven.

Technical equipment and tools: (1) Olympus endo-
scopic processor OTV-S190, Olympus sinuscope,
Trueview II optical telescope, mechanically adjust-
able sinuscope Telescope “V-DOV” and hand tool
set; Olympus Celon Elite ProCut handpiece mo-
nopolar cutting handle, monopolar cutting forceps,
gripping forceps, electrode for handle for monop-
olar cutting. (2) Navigation system Brainlab Kick
2.0 EM (3) Olympus 32-inch HDTV Medical Mon-
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itor FS and connected medical recorder for capture
of full HD images and videos. (Fig. 1-3)

Fig. 1. Integrated interdisciplinary operating unit with
navigation and telesurgery systems.

Fig. 3. Demonstration of FESS with navigation working
process.
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Results

Case 1: A 7-year-old boy attended the clinic with
an orbital complication of recurrent rhinosinusitis
presented by 7-day lasting symptoms of stuffy nose
and thick-secretion nasal discharge. The patient
complained of left-eye oedema, lacrimation and
head-heaviness developed three days before the

Case 1: a
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admission. The local status established oedema-
tous left eye with orbital preseptal cellulitis, normal
visual acuity and third-degree ptosis of the eyelid
without ophthalmoplegia. (Fig. 4)

The pre-operatively done CT scan images showed
data on pansinuitis. (Fig. 5.)

Case 1: b

Fig. 4. Case 1 a,b: Demonstration of periorbital edema and ptosis of the eyelid.

Case 1: c

Case 1: d

Fig. 5. Case 1 a-d: Pre-operative CT images of the nose and paranasal cavities showing left orbital preseptal cellulitis.
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The performed FESS found lysis of lamina papyra-
cea with involvement of anterior and posterior eth-
moidal cells. The patient received 7-day postopera-
tive pharmacotherapy with Ceftriaxone 1g/12h i.v.,
nasal glucocorticoids and oral antihistamines. The
full cycle of in-hospital treatment and ambulatory
follow-up resulted in complete recovery. (Fig. 6)

Case 1: e

Case 1: f

Case 1: g

Fig. 6. Case 1 e-g: Performance of FESS.

Case 2: A 17-year-old girl presented to the clinic
with a history of frequent rhinosinusitis, persistent
nasal obstruction, and thick viscous secretions un-
affected by repeated conservative treatment. The
working diagnosis ‘“‘chronic non-inflammatory
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non-infectious rhinosinusitis with suspected prima-
ry ciliary dyskinesia” was considered with assess-
ment of plain radiographs and CT scan images. [18]
(Fig. 7-8) Sweat test for cystic fibrosis was nega-
tive.

Fig. 7. Case 2: X-ray image of the sinuses.

We performed FESS with reshaping of the natural
openings of the maxillary sinuses and anterior eth-
moidectomy bilaterally. (Fig. 9)

Nasal corticosteroids, saline irrigations and oral an-
tihistamines were prescribed for outpatient medical
treatment. Performed control examinations estab-
lished objective improvement in the local status.
The patient reported significant symptom relief and
reduction in troubling complaints.

Discussion

The demonstrated clinical cases and positive treat-
ment outcomes correspond to the latest recom-
mendations published by foreign and Bulgarian
experts and stated by international and national
guidelines and position papers on the use of FESS
in pediatric patients. [19-24] Professional panels
reported during the last decade have reached con-
sensus regarding the usefulness of adenoidectomy
for children up to 12-year age, but evidence is still
controversially about the other pediatric groups of
patients. Researchers concluded on the significant-
ly better efficacy of FESS in the management of
pediatric chronic rhinosinusitis compared to medi-
cal treatment and adenoidectomy respectively. Two
systematic reviews also found high rates of optimal
postoperative outcomes after using FESS in chil-
dren. Pre-operative CT scan imaging is strongly ad-
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Case 2: a Case 2: b

Case 2: c

Fig. 8. Case 2 a-c: CT images of the nose and paranasal cavities.

Case 2: d

Case 2: e

Case 2: f

Case2: g

Fig. 9: Case 2 d-g: Performance of FESS for reshaping of the natural openings of the maxillary sinuses and bilateral
anterior ethmoidectomy.

vised for precise assessment of anatomy and patho-
logical changes in the affected fields. [25]

Conclusion

Our study on the application of FESS with navi-
gation in children with sino-nasal pathology sup-
ports the effectiveness of this minimally invasive
method for a safer, more accurate and sparing sur-

gical approach to the affected area and its benefit
in treating children with acute recurrent or chronic
rhinosinusitis and their serious complications. The
overall assessment of the significance and appli-
cability of the method in the regional otorhinolar-
yngology practice is the subject of forthcoming
multidisciplinary studies within the project BG-
05M20P001-1.002-0010.
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