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INTRODUCTION 

Inflammatory pathology of ENT organs accounts 
for 87% of all visits to an otolaryngologist [1], in the 
last decade the incidence of paranasal sinusitis 
(PNS) has increased, and the proportion of 
hospitalized patients with this pathology increases 
almost 3-fold annually. The problem of timely 
diagnosis and treatment of PNS is currently quite 
relevant [2], despite the emergence of new modern 
methods of conservative and surgical treatment. 

According to various authors [3, 4], PNS currently 
rank first among inflammatory diseases of ENT 
organs. The paranasal sinuses (PNS) are a single 
morphological and functional system [5] with 
similar etiological factors and mechanisms of 
disease development [6], therefore, when studying 
the epidemiology of PNS, it is necessary to assess 
the prevalence of diseases of not only each sinus 
separately, but also their combined lesions. S. Z. 
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Piskunov and G. Z. Piskunov believe that the ONP 
are unique anatomical formations that are reserve 
protective elements of the upper respiratory tract, 
eye socket and brain [7]. This protective function 
should be understood in the broadest sense of the 
word, taking into account the mucociliary system, 
temperature constancy, aerodynamic patterns and 
other factors. 

The primary focus of the lesion of the middle nasal 
passage, as a rule, are changes in the anterior and 
middle cells of the ethmoid sinuses, causing a 
violation of ventilation and mucociliary cleansing 
of the maxillary and frontal sinuses. In the anterior 
sections of the middle nasal passage, the inhaled air 
changes its direction, which contributes to the 
deposition of suspended particles here, including 
microbes and allergens, and when any obstacles 
appear in the area of the ostiomeatal complex, it 
disrupts all these functions and forms a primary 
focus of the inflammatory process. A special area is 
the North Caucasus, which is the most unfavorable 
in terms of climatic conditions and, due to the 
formation of secondary immunodeficiency in many 
residents [8], is characterized by an increased level 
of exposure to harmful factors of the external 
urbanized environment on humans, which is also 
revealed in other industrial zones [9,10]. These 
factors contribute to an increase in the number of 
PNS [11, 12]. Of all the ONPs, the inflammatory 
process most often develops in the frontal sinuses 
and manifests itself in many patients with severe 
pain in the area of the eyebrows and, somewhat 
less often, nasal discharge. Anatomical 
prerequisites for the formation of frontal sinuses 
are not only changes in the area of the ostiomeatal 
complex, but also structural features of the frontal 
sinuses themselves [13]. Analysis of spiral 
computed tomograms conducted on a large group 
of patients showed that the prerequisites for the 
formation of frontal sinusitis are the anatomical 
features of the frontal sinuses [14], which coincides 
with the data of our objective studies of the 
structural parameters of radiographs of people of 
different age groups [15]. Frontal sinuses with the 
absence of frontoethmoid cells, having a large 
number of bays and semi-septa, reduce the 
likelihood of frontal sinusitis. At the same time, 

deformation or abnormal development of the 
structures of the ostiomeatal complex often leads 
to narrowing of the frontonasal canal and, as a 
consequence, to the formation of frontal sinusitis 
[16]. 

In the etiology of acute rhinosinusitis, the leading 
role is currently played by Streptococcus 
pneumoniae, Hemophilus influenzae, 
Staphylococcus epidirmidis, Streptococcus 
pyogenes, Moraxella catarrhalis. In the 
development of chronic frontal sinusitis, 
Staphylococcus aureus, Streptococcus 
pneumoniae, Hemophilus influenzae, Moraxella 
catarrhalis predominate [17]. The etiology of 
modern frontal sinusitis has changed significantly 
in favor of the formation of various associations of 
microorganisms, which were first described by A. 
E. Essel et al. [18]. In the last two decades, the 
clinical picture of modern frontal sinusitis has 
begun to change towards the appearance of latent 
and latent forms of the disease. Local pain 
symptom in frontal sinusitis often loses its leading 
clinical significance, and the data of additional 
research methods give an error in 20-30% of cases 
for various reasons [19]. In doubtful cases, 
additional diagnostic methods are necessary, such 
as rheofrontography, flowmetry, thermography, 
etc. 

The main tasks in the treatment of uncomplicated 
frontal sinusitis: 

• rapid relief of local pain; 

• restoration of normal functioning of the frontal 
nasal canal; 

• removal of pathological contents from the lumen 
of the frontal sinus; 

• stimulation of reparative processes of the mucous 
membrane of the sinus. 

In the treatment of inflammatory diseases of the 
frontal sinuses, some clinicians [20] use only 
conservative treatment, based on the assumption 
of "gravitational" drainage of the sinuses - under 
the influence of gravity, they independently empty 
themselves of pathological contents. This theory 
raises significant doubts, especially in the presence 
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of a block of the frontal nasal canal in one of its 
sections or in the frontal pocket. Some confusion is 
caused by the statement that control radiography 
of the OPN, performed on the 5th-7th day of 
treatment, revealed “restoration of 
pneumatization” of the sinuses, which occurred in 
48 out of 50 patients. Probably, we are talking 
about restoration of transparency of the sinus 
images, but it is known that restoration of 
transparency of the sinus affected by the 
inflammatory process on the radiograph occurs no 
earlier than 30-35 days after the start of treatment 
[21, 22]. 

One of the elements of complex gentle treatment of 
frontal sinusitis we previously considered probing 
of the inflamed frontal sinuses, which was carried 
out with curved catheters of our design [23]. Later 
we doubted the effectiveness of this method, taking 
into account the fact that the mucous membrane of 
the frontonasal canal is one of the thinnest mucous 
membranes in humans and has a significant 
tendency to scarring. Many clinicians agree with 
this position, considering probing contraindicated 
for the treatment of frontal sinusitis [24, 25]. A 
number of authors disagree with this position [26–
28] and successfully use probing to treat 
inflammatory diseases of the frontal sinuses. The 
principle of a gentle attitude towards the operated 
organs and tissues, professed by our teachers [29, 
30] in matters of diagnosis and treatment of ENT 
pathology, has been supported in the Rostov ENT 
Clinic throughout its entire existence [31–33]. Our 
desire to maintain a gentle treatment of frontal 
sinusitis has led to the use of trepanopuncture (FS). 
FS of the frontal sinus is the most gentle operation 
in the treatment of uncomplicated frontal sinusitis, 
which excludes injuries to the mucous membrane 
of the frontonasal canal and, in particular, the most 
vulnerable secretory formations at its mouth [34–
36]. Extranasal FS is considered as the creation of a 
small-diameter hole in the anterior or lower walls 
of the frontal sinus with subsequent constant 
drainage of its lumen through the trepanation canal 
[37]. FS of the frontal sinuses with the 
overwhelming majority of devices is carried out in 
several stages: 

– - creating an opening in the wall of the 
frontal sinus; 

– - removing a drilling instrument from it; 

– - installing an adapter into the formed bone 
trepanation canal; 

– - inserting a device for long-term drainage of 
the frontal sinus through the adapter into the 
lumen of the frontal sinus - a cannula. 

– FS refers to an instrumental method of 
treating a disease in which devices for performing 
an intervention and draining the cavity play a 
significant role. As science and technology 
progressed, devices for performing FS of the frontal 
sinuses were also improved. After the refusal to 
treat patients using probing, the intervention was 
carried out by a device for FS produced by the 
domestic industry [38], in which we made various 
technical improvements. 

– Most of the devices for FS produced in 
different countries have common shortcomings in 
the production of the intervention: 

– - multi-stage operation; 

– – penetration of purulent exudate into the 
diploic layer of the bone of the anterior wall of the 
sinus or into the soft tissues of the frontal region, 
which leads to the formation of ostitis, 
subperiosteal abscess, and also osteomyelitis of the 
frontal bone; 

– – penetration of bone chips formed during 
trepanation into the lumen of the frontal sinus [39]. 

– We have developed and introduced into 
practice an original device for FS of the frontal 
sinuses [40], which ensures: 

– – rigid fixation of the instrument on the bone 
wall of the frontal sinus, preventing it from shifting; 

– – one-stage and quick intervention; 

– – patient safety due to the technical features 
of the cannula, limiting the depth of trepanation; 

– – isolation of the pathological contents of the 
frontal sinus from the tissues of the frontal region 
by forming a thread on the walls of the trepanation 
canal and their adhesion, while the diploic layer of 
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the bone is sealed; 

– – removal of bone chips formed during 
trepanation. The design and use of this device 
prevent all possible intra- and postoperative 
complications described in the literature, and the 
complex of devices has been improved by us over 
many years [41]. 

Therapeutic effects on the inflamed mucous 
membrane of the frontal sinus were achieved 
through a cannula by introducing drugs into the 
lumen of the sinus, very often in combination with 
physiotherapeutic procedures - direct exposure to 
laser irradiation and dialysis of drugs [37] - 
restoring the patency of the frontonasal canal on 
the 2nd-3rd day after FS. Some clinicians have 
experimentally proven that the effect of 
introducing a drug that is absorbed by the mucous 
membrane inflamed by the frontal sinus is more 
than 100 times greater than the effect of parenteral 
administration of the same amount of this drug 
[40]. This has been confirmed by a number of 
studies and is consistent with the opinions of other 
authors expressed in different years and 
completely unrelated to each other [41]. The 
duration of postoperative treatment is also of no 
small importance, which does not exceed 5-7 
hospital days, after which the patient returns to 
normal social life, without further treatment for 
this disease. We [18] made an attempt to evaluate 
the nature of the improvement of the 
instrumentation and methodology for performing 
FS of the frontal sinuses based on significant 
experience in treating patients with uncomplicated 
frontal sinusitis. It was clearly shown that over the 
past 30–40 years, progress in improving the 
devices and methodology for performing FS has 
been extremely insignificant and even in some 
cases [28] complicated and extremely traumatic. 
However, a positive trend in the treatment of 
uncomplicated frontal sinusitis is also noted by 
combining FS with sanitizing endonasal 
interventions, which gives a positive therapeutic 
effect [39]. Relapses of the disease during the 
treatment of patients with uncomplicated acute 
and chronic frontal sinusitis FS using the device of 
our design in the ENT Clinic of Rostov State Medical 

University over more than 35 years of observation 
amount to less than 0.001% of the entire group of 
patients [40], which is incomparable with the 
rather significant figures cited by a number of 
clinicians [25, 31]. Since 1994, we have had no 
complications or relapses of diseases after 
treatment of patients with frontal sinusitis (FS). 

It should be noted once again that the possibility of 
complications during FS associated with the 
penetration of the drill into the anterior cranial 
fossa with damage to the tissues inside the skull, 
which are often referred to by European authors 
[38], is excluded when using the instrument of our 
design. 

A minor cosmetic defect of the soft tissues in the 
brow area after FS becomes barely noticeable after 
6-7 months, the trepanation canal in the anterior 
wall of the frontal sinus in a large proportion of 
patients is filled with newly formed bone tissue 
after 1-1.5 years (depending on age). 

FS is the most effective and gentle of all surgical 
methods for the treatment of uncomplicated 
frontal sinusitis. The basis for this statement is the 
experience of about 2500 interventions in 
compliance with the specified principles and using 
the instruments of our design. It should be noted 
that none of the works, starting from 1921 to the 
present, devoted to the treatment of patients with 
frontal sinusitis using FS, has analyzed such a 
number (in the works of some authors, no more 
than 300 cases were analyzed) of patients treated 
with any devices with a number of complications 
and relapses of the disease. A large number of 
works are devoted to the optimization of surgical 
treatment of the PNS and their complications using 
endonasal endoscopic surgery techniques, but at 
the same time R. R. Orlandi, D. W. Kennedy believe 
that inflammation of the frontal sinus after a 
functional endoscopic intervention can become a 
permanent, iatrogenic disease due to insufficient 
skills and technical errors of surgeons in a narrow 
frontal pocket. R. Weber and R. Keerl indicate that 
the total duration of the healing process in the 
nasal cavity after endonasal interventions ranges 
from several weeks to months or more. 
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The literature describes a fairly large number of 
complications after endonasal surgical 
interventions, including frequent bleeding from 
vessels of various calibers and locations, 
liquorrhea, meningitis, intraorbital hematomas, 
orbital emphysema, and blindness. Rare 
complications include carotid-cavernous fistula, 
brain damage, intracranial hemorrhage, 
pneumatocephalus, brain abscess, malignant 
hyperthermia, and death due to cardiac arrhythmia 
caused by general anesthesia [41]. 

CONCLUSION 

In our opinion, trepanopuncture eliminates various 
complications of frontal sinusitis and is the most 
gentle type of surgical intervention on the frontal 
sinuses in the absence of organic changes in the 
area of the mouth or in the frontal nasal canal itself. 

REFERENCES 

1. Vázquez A,Baredes S,Setzen M,Eloy 
JA.Overview of frontal sinus pathology and 
management.Otolaryngol Clin North Am 
2016;49:899–910.  

2. Goldberg AN, Oroszlan G, Anderson TD. 
Complications of frontal sinusitis and their 
management. Otolaryngol Clin North Am 
2001;34:211–25.  

3. Radovani P, Vasili D, Xhelili M, Dervishi J. 
Orbital complications of sinusitis. Balkan Med J 
2013;30:151.  

4. Hoxworth JM, Glastonbury CM. Orbital and 
intracranial complications of acute sinusitis. 
Neuroimaging Clin 2010;20:511–26.  

5. DelGaudio JM, Evans SH, Sobol SE, Parikh SL. 
Intracranial complications of sinusitis: what is 
the role of endoscopic sinus surgery in the 
acute setting.Am J Otolaryngol Head Neck Med 
Surg 2010;31:25–8.  

6. Altman KW, Austin MB, Tom LW, Knox GW. 
Complications of frontal sinusitis in 
adolescents: case presentations and treatment 
options. Int J Pediatr Otorhinolaryngol 
1997;41: 9–20.  

7. Tatsumi S, Ri M, Higashi N, Wakayama N, 

Matsune S, Tosa M. Pott’s puffy tumor in an 
adult: a case report and review of literature. J 
Nippon Med Sch 2016;83: 211–4.  

8. Chokkalingam PG, Sachidananda R, Verma S, 
Maheshwar A, Roderick RD. Transfistula 
endoscopic closure of frontocutaneous fistula: 
a novel approach. Ear Nose Throat J 
2009;88:736–9.  

9. Szyfter W, Bartochowska A, Borucki Ł, 
Maciejewski A, KrukZagajewska 
A.Simultaneous treatment of intracranial 
complications of paranasal sinusitis. Eur Arch 
Otorhinolaryngol 2018;275:1165–73.  

10. Younis RT, Anand VK, Childress C. Sinusitis 
complicated by meningitis: current 
management. Laryngoscope 2001;111:1338–4. 

11. DelGaudio JM, Hudgins PA, Venkatraman G, 
Beningfield A. Multiplanar computed 
tomographic analysis of frontal recess cells: 
effect on frontal isthmus size and frontal 
sinusitis. Arch Otolaryngol Head Neck Surg 
2005;131(3):230–235. DOI: 10.1001/archotol. 
131.3.230.   

12. Van Alyea OE. Frontal cells: an anatomic study 
of these cells with consideration of their clinical 
significance. Arch Otolaryngol 1941;34(1):11–
23. DOI: 
10.1001/archotol.1941.0066004002100 

13. Stammberger H, Posawetz W. Functional 
endoscopic sinus surgery. Eur Arch 
Otorhinolaryngol 1990;247(2):63–76. DOI: 
10.1007/ BF00183169.  

14. Landsberg R, Friedman M. A computer‐assisted 
anatomical study of the nasofrontal region. 
Laryngoscope 2001;111(12):2125–2130. DOI: 
10.1097/00005537-200112000-00008.  

15. Jacobs JB. 100 Years of frontal sinus surgery. 
Laryngoscope 1997;107(S83):1–36. DOI: 
10.1097/00005537-199711001-00001.  

16. McLaughlin RB, Rehl RM, Lanza DC. Clinically 
relevant frontal sinus anatomy and physiology. 
Otolaryngol Clin North Am 2001;34(1):1–22. 
DOI: 10.1016/S0030-6665(05)70291-7.  

https://www.theamericanjournals.com/index.php/tajmspr


THE USA JOURNALS 

THE AMERICAN JOURNAL OF MEDICAL SCIENCES AND PHARMACEUTICAL RESEARCH  

(ISSN – 2689-1026)  
  VOLUME 06 ISSUE08 

                                                                                                                    

  

 31 

 

https://www.theamericanjournals.com/index.php/tajmspr 

17. Meyer TK, Kocak M, Smith MM, Smith TL. 
Coronal computed tomography analysis of 
frontal cells. Amer J Rhinol 2003;17(3): 163–
168. DOI: 10.1177/194589240301700310.  

18. Kew J, Rees GL, Close D, Sdralis T, Sebben RA, 
Wormald PJ. Multiplanar reconstructed 
computed tomography images improves 
depiction and understanding of the anatomy of 
the frontal sinus and recess. Amer J Rhinol 
2002;16(2):119–123. DOI: 
10.1177/194589240201600209.  

19. Sagar GR, Jha BC, Meghanadh KR. A study of 
anatomy of frontal recess in patients suffering 
from ‘chronic frontal sinus disease’. Indian J 
Otolaryngol Head Neck Surg 2013;65(2):435–
439. DOI: 10.1007/ s12070-013-0653-7.  

20. Basak S, Karaman C-Z, Akdilli A. Evaluation of 
some important anatomicalvariations and 
dangerous areas of the paranasal sinuses by CT 
for safer endonasal surgery. Rhinology 
1998;36(4):162–167.  

21. Lee WT, Kuhn FA, Citardi MJ. 3D computed 
tomographic analysis of frontal recess anatomy 
in patients without frontal sinusitis. 
Otolaryngolo Head Neck Surg 
2004;131(3):164–173. DOI: 10.1016/j. 
otohns.2004.04.012.  

22. Jacobs JB, Shpizner BA, Brunner E, Lebowitz 
RA, Holliday RA. Role of the aggernasi cell in 
chronic frontal sinusitis. Ann Otol Rhinol 
Laryngol 1996;105(9):694–700. DOI: 
10.1177/000348949610500905.  

23. Turgut S, Ercan I, Sayın I, Başak M. The 
relationship between frontal sinusitis and 
localization of the frontal sinus outflow tract: a 
computer-assisted anatomical and clinical 
study. Arch Otolaryngol Head Neck Surg 
2005;131(6):518–522. DOI: 10.1001/archotol. 
131.6.518.  

24. Coates MH, Whyte AM, Earwaker JWS. Frontal 
recess air cells:spectrum of CT appearances. 
Australas Radiol 2003;47(1):4–10. DOI: 
10.1046/ j.1440-1673.2003.t01-1-01124.x. 

25. Hammami B, Masmoudi M, Charfedddine I, 

Mnejja M, Ghorbel A. Prise en charge des 
complications orbitaires et endocrâniennes des 
sinusites bactériennes aigues. J Tun ORL. 2014; 
31 :1-6. PubMed |Google Scholar   

26. Bayonne E, Tran Ba Huy P, Herman P. 
Complications crâniennes et endocrâniennes 
des infections nasosinusiennes. EMC oto-rhino- 
laryngologie. 2007; 20: 445-A10. PubMed | 
Google Scholar   

27. Pradipta KP, Gopalakrishnan S, Sivaraman G, 
Sunil KS. Pott's puffy tumor in pediatric age 
group: a retrospective study. International 
Journal of Pediatric Otorhinolaryngology. 
2012; 76 (9): 1274-1277. PubMed | Google 
Scholar   

28. Dankbaar JW, van Bemmel AJM, Pameijer FA. 
Imaging findings of the orbital and intracranial 
complications of acute bacterial rhinosinusitis. 
Insights Imaging. 2015; 6 (5):50918. PubMed 
|Google Scholar   

29. El Hakim H, Malik A, C, Aronyk K, Ledi E, 
Bhargava R. The prevalence of intracranial 
complications in pediatric frontal sinusitis. 
International Journal of pediatric 
otorhinolaryngology. 2006; 70 (8):1383-7. 
PubMed | Google Scholar   

30. Betz Ch S, Issing W, Matschke J, Kremer A, Uhl 
E, Leunig A. Complications of acute frontal 
sinusitis: a retrospective study. Eur Arch 
Otorhinolaryngol. 2008; 265 (1):6372. PubMed 
| Google Scholar   

31. Altman KW, Austin MB, Tom LW, Knox GW. 
Complications of frontal sinusitis in 
adolescents: case presentations and treatment 
options. Int J Pediatr Otorhinolaryngol. 1997; 
41(1):9-20. PubMed | Google Scholar  

32. Thorp M A, Roche P, Nilssen EL, Mortimore S. 
Complicated acute sinusite and the computed 
tomography anatomy of ostiomeatal unit of 
childhood. Int J Pediatr Otorhinolaryngol. 
1999; 49(3):189-95. PubMed | Google Scholar  
Page number not for citation purposes  

33. Goldberg AN, Oroszlan G, Anderson TD. 
Complications of frontal sinusitis and their 

https://www.theamericanjournals.com/index.php/tajmspr


THE USA JOURNALS 

THE AMERICAN JOURNAL OF MEDICAL SCIENCES AND PHARMACEUTICAL RESEARCH  

(ISSN – 2689-1026)  
  VOLUME 06 ISSUE08 

                                                                                                                    

  

 32 

 

https://www.theamericanjournals.com/index.php/tajmspr 

management. Otolaryngol Clin North Am. 2001; 
34(1):211-25. PubMed | Google Scholar   

34. Mafee MF, Tran BH, Chapa AR. Imaging of 
rhinosinusitis and its complications: plain 
Wlm, CT, and MRI. Clin Rev Allergy Immunol. 
2006; 30(3):165-86. PubMed | Google Scholar   

35. Younis RT, Anand VK, Davidson B. The role of 
computed tomography and magnetic 
resonance imaging in patients with sinusitis 
with complications. Laryngoscope. 2002; 112 
(2):2249. PubMed | Google Scholar   

36. Bhalla V, khan N, Isles M. Pott's puffy tumour: 
the usefulness of MRI in complicated sinusitis. 
Journal of surgical case reports. 2016; 3: 1-3, 
doi: 10.1093/jscr/rjw038. PubMed | Google 
Scholar   

37. Jan W, Zimmerman RA, Bilaniuk LT, Hunter JV, 
Simon EM, Haselgrove J. Diffusion-weighted 
imaging in acute bacterial meningitis in 
infancy. Neuroradiology. 2003; 45(9):6349. 
PubMed | Google Scholar  

38. Gadaev, A., Ismoilova, M., & Turakulov, R. 
(2022). Comparative analysis of calprotectin 
and helicobacter pylori in the faces and 

interleukin-6 in the blood of patients with and 
without COVID-19 before and after the 
treatment. Scientific Collection «InterConf+», 
(26 (129)), 236-242. 

39. Nickerson JP, Richner B, Santy K and al. 
Neuroimaging of pediatric intracranial 
infection-part 1: techniques and bacterial 
infections. J Neuroimaging. 2012; 22(2):4251. 
PubMed | Google Scholar         

40. Brook I. Microbiology and antimicrobial 
treatment of orbital and intracranial 
complications of sinusitis in children and their 
management. International journal of 
pediatricotorhinolaryngology. 2009; 73 
(9):11831186. PubMed | Google Scholar   

41. Kombogiorgas D, Solanki GA. The Pott puffy 
tumor revisited: neurosurgical implications of 
this unforgotten entity, case report and review 
of the literature. J Neurosurg. 2006 Aug; 105 
(Suppl):143-9. PubMed | Google Scholar   

42. Chandler JR, Langenbrunner DJ, Stevens ER. 
The pathogenesis of orbital complications in 
acute sinusitis. Laryngoscope. 1970 ; 80 
(9):1414-28. PubMed | Google Scholar  

 

https://www.theamericanjournals.com/index.php/tajmspr

