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Primary pneumatization of the frontal bone occurs in the first year of life, but further pneu-
matization continues until 18 years of age. Elongation of the ethmoidal infundibulum and
frontal recess, or upwards migration of the anterior ethmoidal cells has been proposed as a
mechanism of frontal sinus development. The frontal sinus drainage pathway is displaced in
the anterior or posterior direction depending on the pneumatization pattern of the frontoeth-
moidal cells. Also, frontal sinuses can be connected to the infundibulum or directly to the
middle meatus depending on the superior attachment pattern of the uncinate process. Bilateral
frontal sinuses are separated by their bony septum, and thus have their own drainage path-
ways. Contrary to this general rule, we experienced two cases of frontal sinuses that were
connected to each other, showing a single drainage pathway from both frontal sinuses. We re-
port these two cases along with a literature review.
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Fig. 1. Representative images of case 1. A and B: In CT scans, both frontal sinuses, which were filled with soft tissue densities, were
connected through a bony defect between them (arrows). C: The left frontal sinus dralnage pathway (dotted line) was observed between
the ager nasi cell and ethmoid bulla. D: In contrast, the right frontal sinus drainage pathway was not identified, which was confirmed by
the help of the navigation system during surgery. E: At postoperative two months, in the endoscopic view, the left ethmoid cavities were
clear, but the frontal sinus drainage pathway was covered by swollen mucosa. F: In the Water’s view, the left frontal sinus appeared clear,
but the right frontal sinus showed haziness. G and H: At postoperative three months, the left frontal sinus was clear and the drainage
pathway was patent (G), and the right frontal sinus turned clear in the Water’s view (H).

Fig. 2. Serial coronal (A) and right sagittal (B) CT images of case 1. The right frontal sinus drainage pathway to the right ethmoid sinus is
not seen.
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Fig. 3. Representative images of case 2. A and B: In CT scans, both frontal sinuses, which were filled with soft tissue densities, were
connected through a bony defect between them (arrows). C: The right frontal sinus drainage pathway (dotted line) was observed between
the ager nasi cell and ethmoid bulla. D: In contrast, the left frontal sinus drainage pathway was not identified, which were confirmed by
the help of the navigation system during surgery. E: At postoperative two months, in the endoscopic view, the right frontal sinus drainage
pathway was covered by swollen mucosa. F: In the Water’s view, both frontal sinuses showed haziness. G and H: At postoperative three
months, the right frontal sinus was clear and the drainage pathway was patent (G), and both frontal sinuses turned clear in the Water’s

view (H).

S AL

Fig. 4. Serial coronal (A) and left sagittal (B) CT images of case 2. The left frontal sinus drainage pathway to the left ethmoid sinus is not

seen.
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