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Introduction
The key to successful surgery in the frontal sinus is a complete 

understanding of the anatomy of the frontal recess, which is behind 
the beak of the frontal bone between the lamina papyracea laterally 
and superior portion of the middle turbinate. It is a hazardous and 
complex area with a range of anatomical configurations and lot of 
abnormalities (Figure 1).

Frontal Recess
The boundaries of the frontal recess are typically formed by the 

agger nasi cell anteriorly; the lamina papyracea laterally; the most 
anterior and superior portion of the middle turbinate medially; and 
the ethmoid bulla, its associated bulla lamella, and the suprabullar 
cell (if present) posteriorly. This area is called the frontal recess. 
This is one of the most common regions for residual infection 
after sinus surgery. Special instruments and training are needed 
to adequately address obstructions here. Even when special care 
is taken to examine and protect this area, frontal sinus obstruction 
can be difficult to correct. The frontal sinus has the longest drainage 
pathway. Surprisingly, the frontal sinus is not as frequently involved 
as the maxillary or anterior ethmoid sinuses (Figure 2).

Frontal Ostium
Together, the frontal sinus and the superior compartment of the 

frontal sinus drainage pathway resemble an Erlenmeyer flask, with 
the neck of the flask representing the frontal ostium. The inferior 
compartment of the frontal sinus drainage pathway could then be 
conceptualized as directly communicating with a small opening in 
the base of the flask. The frontal ostium forms the upper border of 
the superior compartment of the frontal sinus drainage pathway. 
The superior compartment of the frontal sinus drainage pathway 
drains posteroinferiorly into a narrow inferior compartment 
situated always anterior to the ethmoid bulla. The agger nasi air cell 

is classified as an extramural ethmoid air cell, because it projects 
anterior to the ethmoid bone. This cell frequently extends to the 
lacrimal bone and the frontal process of the maxilla. Common 
anatomic variations affecting the superior compartment of the 
frontal sinus drainage pathway include osseous septations and 
marginating air cells.

Dimension of the Frontal Sinus Ostium
The mean anterior-posterior diameter was 7.22 ± 2.78 mm 

and transverse diameter was 8.92 ± 2.95. Mean frontal ostium 
section was 50.5 mm2. Most patient can be treated with frontal 
sinusotomy without the need of drill-out surgery. Uncinate Process 
anterior attachment variations It may be superiorly attached to 
the middle tubinate, skull base or lamina paperecae. The inferior 
compartment of the frontal sinus drainage pathway is formed 
by the ethmoid infundibulum when the superior portion of the 
uncinate process attaches to the skull base but is formed instead 
by the middle meatus when the uncinate process attaches to the 
lamina papyracea [2] (Figure 3).

In a study visualization of the frontal sinus ostium after 
resection of the lower portion of the uncinate process was possible 
in only 11 (18.64%) nasal cavities. The uncinate process (terminal 
recess) was the main anatomical structure that impaired the 
recognition of the frontal sinus ostium, present in 45 (76.27%) 
nasal cavities, followed by the ethmoid bulla (16.95%) and agger 
nasi cells (6.78%). We found that the frontal sinus drained anterior 
to the uncinate process (anterior terminal recess) in 24 specimens 
(29.3%) with an average distance of 3.65 cm from the pyriform 
aperture and 58 degrees from the nasal floor. The frontal sinus 
drained posterior to the uncinate process (posterior terminal 
recess) in 56 specimens (68.3%) with an average distance of 4.10 
cm and 65 degrees from the nasal floor. 
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Figure 1

Figure 2: The middle meatus after reflection of the middle turbinate.

Figure 3

Figure 4
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In this latter group, most of the sinuses (51 specimens) drained 
into the ethmoid infundibulum. Two of the specimens had a 
hypoplastic frontal sinus with no outflow tract at all. The frontal 
sinus and anterior ethmoid cells drain into a space just inside of 
the uncinate bone. This space diverts drainage back so that it will 
be directed down the throat for swallowing. The drainage crosses 
over the free edge of the uncinate bone and mixes with the drainage 
coming from the maxillary sinus. The final common path is over the 
surface of the inferior turbinate [4] (Figure 4).

Common Anatomic Variation
The most common anatomic variation was agger nasi cells 

(80.4%) followed by pneumatization of the middle concha (37%). 
The least encountered variations were pneumatization of the 
inferior turbinate, bony dehiscence of the ethmoidal roof, and 
duplication of the middle and superior turbinates. The frequency 
of variations did not differ significantly with respect to gender 
(p>0.05) except for frontal hypoplasia, which was more often 
in females (p<0.05). The frontal recess may be pneumatized by 
various anterior ethmoid cells, which are collectively known as 

frontal recess cells. These cells are normal anatomic variations that 
are present in some combination in most individuals. The clinical 
relevance of frontal recess cells lies in their potential for causing 
frontal sinusitis by obstructing frontal sinus outflow at the level of 
the frontal recess

Anterior relation to frontal recess

Frontal cells, along with the agger nasi cell, constitute the 
anterior group of frontal recess cells. Frontal cells are present at CT 
in 20%–33% of patients, making them extremely common anatomic 
variants. There are four types of frontal cells described under the 
system known as the Kuhn classification [5] (Figures 5-8). 

Posterior boundary of the frontal recess

1. Supraorbital ethmoid cells (A),

2. Frontal bullar cells (B), 

3. Suprabullar cells (C) make up the posterior group of 
frontal recess cells. All of the cells in this group are located along 
the posterior wall of the frontal recess and are bordered posteriorly 
or superiorly by the anterior skull base (Figure 9).

The medial type

Figure 4

Figure 5
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Figure 6: Type II Two or more cells above the agger cell.

Figure 7: Type III Single cell extending from the agger cell into the frontal sinus.

Figure 8: Type Iv Isolated cell within the frontal sinus.

Figure 9

Figure 10
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That is made up of the inter–frontal sinus septal cell. This cell 
represents pneumatization of the inter–frontal sinus septum; when 
extensive, such pneumatization can extend into the crista galli. 
These cells drain into the medial frontal recess and can impinge on 
the frontal sinus ostium (Figure 10).

The introduction of nasal optical devices into clinical practice 
has revolutionized the diagnostic and surgical approach to all 
sinonasal pathologies and moreover has imposed the necessity of 
redefining the anatomy of this region from an endoscopic point of 
view. Difficulties in learning the techniques of endoscopic sinus 
surgery are due to the complexity and great anatomic variability 
of this area together with the tremendous diversity between 
individuals, and even between the bilateral aspects of each patient. 
This situation is complicated by the anatomical changes which 
occur as a result of disease and scarring from previous surgery 
[6]. In particular, surgery on the frontal recess and frontal sinus 
remains a challenge for sinus surgeons [7].
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