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Abstract

Objective:

The assess of frequency anatomical variations of the frontal sinus coinciding chronic rhinosinusitis.

Patientsand methods:

80 patients with bilateral chronic rhinosinusitis not associated with nasal polyps. They underwent endoscopic sinus
surgery from the period of Jan.2014 till Jan 2017 in otorhinolaryngology department Helwan and Benha university
Hospitals .

Results:

CT scans extended from the frontal sinus to the sphenoid sinus. The dlice thickness had been set at 4mm to evaluate
the details of radiological findings. Studying CT scan of the patient is the core of this study mainly frontal sinus
variationsin all 80 patients (160 ) sidesof the frontal cell either typel, type I, type l11, or type IV. And the last variant
we investigated the frontal sinus drainage either medial or lateral to the superior connection of the uncinate process.
Conclusion:

Variation of frontal cells and the Agger nasi may contribute in chronic rhinosinusitis due to the complex of frontal
recess ,which will need a more extended studies.
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Background

All over the world chronic rhinosinusitis (CRS) is
one of frequentdisorder of our era and is a state
that isrising in epidemic extent worldwide (1).

CT demonstrates both the extend of the disease
and any anatomical dissmilarities that may
incline to CRS. It delineates adjacent vital
structures so that iatrogenic damage can be
avoided. (2) Race and heredity are related to
frequency of anatomic variations in sinus
anatomy (3) variable drainage, frontal
sinuscomplex of several paranasal sinus (4) size,
shape and drainage are very variable anatomy of
the frontal and the fronto-ethmoid air cells (5)
agger nasi, supra orbita ethmoid cells, frontal
cells, frontal bulla cells, and inter frontal sinus
septal cells were classified byKhun which can
lead to obstruction of the frontal recess and cause
frontal sinusitis . These are namely frontal recess
cells including.(6)In corona CT scan, Anger nasi
are the most constant ethmoidal air cells, usualy
pneumatized from the frontal recess, the extent of
its pneumatization can be clearly seen on coronal
CT scan. )(7 Frontal functional endoscopic sinus
surgery is considered as the most technically
difficult operation among sinus surgeries (8)
Khun et a., in 1989(9) The most common site for
the recurrence of sinusitis was the frontal recess
.The understanding of the anatomical variables of
the fronta sinus is essential for successful
surgical outcome .

Patients and M ethods

This study was carried out on 80 patients with
bilateral chronic rhinosinusitis without nasal
polyps. They underwent endoscopic sinus surgery
from the period of Jan.2014 till Jan. 2017 in
otorhinolaryngology department Helwan and
Benha university Hospitals. This study was
permitted by medical ethica committee. All
patients were informed and a written consent was
obtained from all.

Excluded from this study those patients with
extensive nasal polyps since CT details of the
frontal sinus cannot be evaluated obvioudly,
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extrasinuses complications, and patients with past
history of sinonasal surgery or trauma.

Every patients in this study had been submitted
for subjective assessment including history,
complaint, history of present illness, and past
history. Objective assessment of al patients had
been done including general examination, full
otorhinolaryngological examination, and thorough
nasal examination by anterior rhinoscope and
diagnostic nasal endoscopy.

Routine preoperative laboratory investigations
were done for al patients. Computed tomography
study of the nose and paranasal sinuses coronal,
axial andsagital view with bone window and
without contrast was done for every patient after 2
weeks course of medical treatment to control any
acute exacerbation of sinusitis.

The CT scans extended from the frontal sinus to
the sphenoid sinus. The dlice thickness had been
set at 4mm to evaluate the details of radiological
findings. Studying CT scan of the patient is the
core of this study mainly frontal sinus variations
in al 80 patients (160 sides)and the correlation
with chronic rhinosinusitis so we studied
different.

Development of the frontal sinus was one of the
variants we studied either well developed,
hypoplastic , or completely a plastic sinus. Ager
nasi cell was the second variant we investigated
3rd variant was the presence of the frontal cell
either type I, type I1, type Il1, or type IV. And the
last variant we investigated was the frontal sinus
drainage either medial or lateral to the superior
connection of the uncinate process.

All the previous frontal sinus variations were
studied carefully and their correlations with
chronic rhinosinusitis and al data were
statistically analyzed.

Results
This study was conducted on 80 patients included

56 male (70%) and 24 femae (30%). their age
ranged from18 yearsto 50 years.
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Studying CT scan of all 80 patients (160 sides) as
regarding the chronic rhinosinusitis we found
frontal sinusitis in 90 sides (56.25%), maxillary
sinusitisin 140 sides (87.5%), anterior ethmoiditis

in 160 sides (100%) , posterior ethmoiditis in 120
sides (75%) and sphenoid sinusitis in 80 sides
(50% ).table(1)

Table (1) the correlation between development of the frontal sinus and the chronic rhinosinusitis

Frontal Ant. Post. Maxillary —_
sinustis | ethmoiditis | ethmoiditis | sinusitis | SPrenoiditis
Welzluc-joe/\izlg ped 70/90 110/160 85/120 108/140 60/80
Fypoplasic 20/90 38/160 25/120 20/140 9/80
Algllilzt(i)c - 12/160 10/120 12/140 11/80
Investigation of the CT scans regarding the As regarding the frontal sinus development we

frontal sinus variations we studied 4 variants
which are frontal sinus development , Agar nas
cell, frontal cells and drainage of the frontal sinus.

found that 110 sides (68.75%) were fully
developed , 38 sides (23.75%) were hypoplastic
and only 12 sides( 7.5%) were completely a
plastic.

Table (2) the presence of Agar Nasi cell in relation to rhinosinusitis

Frontal Ant. Post. Maxillary sphenoidiitis
sinusitis ethmoiditis ethmoiditis sinusitis
Agar nasi
present 82/90 129/140 57/120 110/140 43/80
129/160
Agar nasi
absent 8/90 31/140 63/120 30/140 37/80
38/160

When we studied the presence of the frontal cells
we detected their presence only in 25 Sides
(15.6%) of the 160 sides in the fully developed
frontal sinus only and their types according Khun
classifications.

Typel in9sides, typell in 6 sides, typelll in7
sidesand type IV in 3 sides.

By studying their relations to rhinosinusitis we
found the following results shown in table (3)

Table (3) relations to rhinosinusitis to types of frontal cells

Frontal Ant. Post. Maxillary spheniditis
sinusitis ethmoiditis | ethmoiditis sinusitis
Typel (9) 6 9 7 3 5
Typell (6) 3 5 6 0 6
Type lll (7) 2 5 6 7 5
TypelV (3) 2 3 1 3 0
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Table (4) showed the frontal sinus drainagein relation to different sinusitis.

Frontal Ant. Post. Maxillary henoiditis
sinusitis | ethmoiditis ethmoiditis sinusitis P
Extra-infudibular
(15) 11 8 5 13 13
Infudibular
(75) 69 70 73 66 42

Studying the frontal sinus drainage according to
the superior attachment of the uncinate process,
either medial to the superior attachment of U.Pi.e
extrainfundibular in 15 sides (16.6%) of the well-

developed sinus and lateral to the superior
attachment of U.P i.e infundibular drainage found

in 75 sides.

oY

Fig 1; Agar nas cell below and lateral to frontal recess

Fig 2; Type 3 frontal cells at |eft side well areated .right side is hypopneumatized and showing sinusitis

o
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Fig 4; CT scan PNS coronal showing both frontal sinuses connected in the mid line with no bony
boundaries.

Discussion

Endoscopic nasal sinus surgery is now
conventional as the procedure of choice for
treatment of chronic rhinosinusitis. (10 )The
frontal recess and sinus dill the mainly
challenging area of sinus surgery due to
variability and very complex nature of the cellular
arrangements seen in this region. (11)Fronta
recesssurgery must be carried out if the surgeon
has anunderstandableview about the cellular and
anatomical structure as well as pathway of frontal
recess drainage, our study was carried out to
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clarify the anatomic variations of the frontal sinus
and itsrelation to chronic rhinosinusitis.

Most of researches had been done for the
anatomical variations of the nose and paranasal
sinuses with correlation to CRS, (12-13 studied
only one variant as Straut et al(14) who
determined the rate of superior attachment of UP
and its correlation to frontal sinusitis but in our
study we studied many of the frontal sinus
anatomical variations and their correlations with
CRS.
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The study was conducted on 80 patients (160
sides ), 31 male and 49 female ranged in age from
19y to 53 y Frontal sinus were well developed in
110 sides (68.75%) , hypoplastic in 38 sides
(23.75%) while was completely a plastic in 12
sides (7.5%)

Ahmed and Hisham 2013(15) Of 70 patients 140
sides there was no signifcant, different types of
frontal cells didn’t effect the presents or absent of
the diseased sinus mucosa.As while a study 2002
noted that there was no relationship between the
sinusitis in pediatric patient.(16) while Bradlay
and kountakis 2004(17)Of 80 patient 93% of their
patients had correlate with frontal sinus disease
and Agger Nasi air cells.

Agger nasi 90% and frontal cells 78.571%, their
was notiably relation between sinus diseases and
frontal cells higher than previous studies(18)

Conclusion

Variation of fronta cells and the Agger nasi may
contribute in chronic rhinosinusitis due to the
complex of frontal recess ,which will need amore
extended studies.
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