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Background and Objectives

Frontal recess anatomy can be very complex, with accessory
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cells extending to the frontal sinus and possibly contributing to the obstruction of the frontal si-
nus. However, there is still controversy on the effect of the frontal recess cells. We designed this
study to assess the effect of frontal recess cells on frontal sinusitis.

Subjects and Method We retrospectively reviewed chart and collected data of those who
visited the outpatient clinic between January and June, 2011. Parnasal sinus CT was taken with
Brillance 64-slice computed tomography scanners. The image was reviewed by two or more
otolaryngologists to identify the frontal recess cells. The nasofrontal isthmus diameter and the
area of nasofrontal isthmus was reconstructed and measured with workstation. Then, we com-
pared the radiological results of frontal recess cells with the frequency of frontal sinusitis.
Results The presence of anterior group of frontal recess cells showed no influence on the
frontal recess anatomy. The presence of frontal bullar cell was significantly associated with the
development of frontal sinusitis by simple (»=0.001) and multiple (p=0.038) logistic regression
models. It was shown that the narrower the area of frontal isthmus the more developed were the
frontal sinusitis, showing statistically significance in the simple (p=0.013) and multiple (p=
0.017) logistic regression models.

Conclusion Our results also showed that similar results compared to previous Asianreport.
The narrowness of nasofrontal isthmus could be the cause of frontal sinusitis. The frontal bul-
lar cell could be the cause of frontal sinusitis encroaching on the frontal recess and affect the
nasofrontal pathway. Korean J Otorhinolaryngol-Head Neck Surg 2012;55:693-700
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Table 1. Frontal pneumatization pattern definitions and criteria

Frontal recess cell Description

Aggernasi cell ¢ "“The most anterior ethmoid cell”
 Swelling along lateral nasal wall anterior to middle turbinate vertical attachment (endoscopic view)
¢ Pneumatization of the aggernasi region
* Well seen on sagittal and coronal CT images
Frontal cell, type 1 « Single anterior ethmoid cell above the aggernasi cell
» Posterior wall is not skull base: posterior wall is free partition in the frontal recess
¢ Well seen on coronal and sagittal CT images
Frontal cell, type 2 « Tier of 2 or more anterior ethmoid cells that pneumatize above the aggernasi cell
e Posterior wall is not skull base; posterior wall is free partition in the frontal recess
¢ Well seen on coronal and sagittal CT images
Frontal cell, type 3 « Single large anterior ethmoid cell above the aggernasi cell
¢ Pneumatizes along inner aspect of the anterior frontal sinus table from the anterior frontal recess
 Extends far into true frontal sinus: superior wall (cap) inserts upon inner aspect of the frontal sinus
table (seen on sagittal CT images)
¢ Posterior walll is not skull base: posterior wall is free partition in the frontal recess
* Well seen on coronal and sagittal CT images
Frontal cell, type 4 ¢ Apparently isolated cell within frontal sinus and above the aggernasi cell
¢ Appears as an “air bubble™” on coronal CT scan
* Appears as a “balloon on a string” on sagittal CT scan
¢ The anterior/inferior margin is anterior frontal sinus table or frontal sinus floor
* The posterior boundary is cell wall, not posterior frontal sinus table
« |denfification requires both sagittal and coronal CT
Supraorbital ethmoid ¢ Ethmoid cell that extends over the orbit from the frontal recess
cell * May be single or multiple
¢« May mimic the appearance of a septate frontal sinus
* Opens into the lateral aspect of the frontal recess (this opening is lateral and posterior to the true
frontal sinus ostium)
* |dentification requires review of both axial and coronal CTimages
Frontal bullar cell * Ethmoid cell above ethmoid bulla
* Pneumatizes along skull base into frontal sinus posterior frontal recess
« Posterior wall is anterior cranial fossa skull base (frontal sinus posterior table)
* Anterior border must extend into frontal sinus
¢ Located behind true frontal sinus pneumatization tract
* May represent pneumatization of the anterior wall of the ethmoidal bulla (bulla lamella)
* May cause convexity in floor of frontal sinus
* Well seen on sagittal CT
Suprabullar cell e Ethmoid cell above ethmoid bulla
» Superior wall is anterior cranial fossa skull base
* Anterior border does not extend into frontal sinus
* May represent pneumatization of the anterior wall of the ethmoid bulla (bulla lamella)
* Well seen on sagittal CT
 Bears close resemblance to the suprabullar recess (CT alone is inadequate to distinguish between
the SBC and the suprabullar recess)
Interfrontal sinus septal ¢ Pneumatization of the frontal sinus septum
cell * Drains info one frontal recess
* Associated with pneumatized crista galla
* Well seen on axial and coronal sinus CT
Recessusterminalis * The superior uncinate process attaches laterally to the orbit, below internal frontal ostium
¢ Frontal sinus drains directly info middle meatus
¢ Often associated with aggernasi cell
* Well seen on coronal sinus CT
Adopted from 3D computed tomographic analysis of frontal recess anatomy in patients without frontal sinusitis, Otolaryngol Head
Neck Surg 2004;131(3):164-73. SBC: suprabullar cell
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Fig. 1. The agger nasi cell (1) and the
type 1 frontal cell (2) is seen on cor-
onal and sagittal CT images. The
type 1 frontal cell occurs above the
agger nasi cell as seen in the coro-
nal and sagittal CT images.

Fig. 2. The type Il frontal cell (2) is tier
of 2 or more anterior ethmoid cells
as shown above the agger nasi cell (1)
in this coronal paranasal sinus image.

Fig. 3. The type lll frontal cell (2) is a
single large anterior ethmoid cell abo-
ve the agger nasi cell (1) which exten-
ds far into true frontal sinus.
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Frontal Recess Cells and Development of Frontal Sinusitis 1 Jung JH, et al.

Fig. 4. The supraorbital ethmoidcell
(*) pneumatizes over the orbit (coro-
nal image) and opens into lateral and
posterior portion of the true frontal si-
nus (axial image).

Fig. 5. The frontal bullar (*) pneumatized along the skull base into
frontal sinus from posterior frontal recess as shown in sagittal CT im-
ages. It is located above ethmoid bulla.

Fig. 7. Interfrontal sinus septal cell (*)
(A) and recessusterminalis (*) (B) are
seen on coronal CT.

A=A cH(Table 3).
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Fig. 6. The suprabullar cell (3) is seen above ethmoid bulla (4) in this
sagittal image. The superior wall of suprabullar cell is anterior cra-
nial skull base and anterior border does not extend into frontal si-
nus. Aggernasi cell (1) is also seen in this image.
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Table 2. Comparison of percentage of various frontal recess cells identified on computed tomographic images

ST e Lien et al.? Han et gl.f"’ Cho et al.” Lee et ol‘,").

Cell Types 201 sides, No. (%) 2010;. Taiwanese, 200?; Chinese, 2096; Korean, 2004; Caucasian,
365 sides, No. (%) 404 sides, No. (%) 114 sides, No. (%) 82 sides, No. (%)*

ANC 184 (91.5) 323 (89.0) 380 (94.1) 107 (94.0) 71 (86.6)

FC 1 64 (31.8) 78 (21.5) 98 (24.4) 26 (22.8) 29 (35.4)

FC 2 28 (13.9) 38 (10.5) 28 ( 7.0) 16 (14.0) 17 (20.7)

FC3 16 ( 8.0) 28(7.7) 33(82) 9(7.9) 7 (8.5

FC 4 0 0 0 0 0

SBC 67 (33.3) 142 (39.1) 148 (36.6) 45 (39.5) 9 (11.0)

SOEC 25 (12.4) 28 (7.7) 22 ( 5.4) 3(26) 53 (64.6)

FBC 38 (18.9) 23 ( 6.3) 36 (9.0 15 (14.0) 5(6.0)

RT 73 (36.3) 159 (43.8) 360 (89.1) 76 (66.7) 25 (22.0)

IFSSC 17 ( 8.5) 35(9.6) 25 (12.4) 10 ( 8.8) 6(7.3)

x0f the 100 sides analyzed by Lee et al. in 2004. 82 sides were Caucasian. ANC: aggernasi cell, FC 1 to 4: frontal cell types 1 to 4,
SBC: suprabullar cell, SOEC: supraorbital ethmoid cell, FBC: frontal bullar cell, RT: recessusterminalis, IFSSC: interfrontal sinus septal
cell
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Frontal Recess Cells and Development of Frontal Sinusitis 1 Jung JH, et al.

Table 3. Statistical analysis of the effect of frontal recess cells on the development of frontal sinusitis

Frontal sinusitis, No frontal sinusitis,

Univariate logistic regression

Multivariate logistic regression

variable 3y Gdes, No. (%) 170 sides, No. (%) OR 95% ClI pvalue  OR 95% ClI p-value
ANC 28 (90.3) 156 (91.8) 0.838  (0.226-3.105)  0.791 1.092 (0.234—5.094) 0.910
FC 1 12 (38.7) 2 (30.6) 1.433  (0.649-3.167)  0.374 1.207 (0.449—3.245) 0.709
FC 2 2 (6.5 6 (15.3) 0.382  (0.086-1.699)  0.206 0.484 (0.091-2.564) 0.393
FC 3 3(9.7) (7.6 1.294  (0.346-4.835  0.702 0.845 (0.158—4.522) 0.844
SOEC 4(12.9) 1(12.3) 1.051  (0.334-3.304)  0.932 0.725 (0.202-2.597) 0.621
FBC 13 (41.9) 5(14.7) 4189  (1.826-9.608)  0.001 2.786 (1.061-7.317) 0.038
SBC 3(9.7) 3 (37.0) 0.182  (0.053-0.623)  0.007 0.287 (0.075-1.097) 0.068
IFSSC 2( 6.4) ( 5.5) 0.480 (0.137-1.681)  0.251 0.478 (0.122-1.872) 0.289
RT 8 (25.8) 5 (38.2) 0.562  (0.237-1.330)  0.190 0.488 (0.192-1.243) 0.133
NID (mm) 585+ 2.40 571+ 202 1.031  (0.859-1.237)  0.745 1.225 (0.971-1.547) 0.087
ANI (mm?) 71.57+32.17 92.90+44.25 0.985 (0.973-0.997)  0.013 0.980 (0.965-0.996) 0.017

ANC: aggernasi cell, FC 1 to 4: frontal cell types 1 to 4, SOEC: supraorbital ethmoid cell, FBC: frontal bullar cell, SBC: suprabullar
cell, IFSSC: interfrontal sinus septal cell, RT: recessusterminalis, NID: nasofrontalisthumus diameter, ANI: area of nasofrontal isthmus,

Cl: confidence inferval, OR: odds ratio
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