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Abstract Objective: By simulating transnasal endoscopic resection of nasolacrimal duct and lacrimal sac on cadaveric
specimens with vascular perfusion, the basic process of this procedure and the anatomical relationship between
nasolacrimal duct and lacrimal sac were explored, providing anatomical basis for clinical application. Methods: Five
adult cadaver head specimens (10 sides in total) were used for anatomical study. The nasolacrimal duct and lacrimal
sac were exposed under transnasal endoscopy, and the anatomical landmarks and their relationship with adjacent

areas during the resection of nasolacrimal duct and lacrimal sac were observed. Results: Ten sides of nasolacrimal
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duct and lacrimal sac showed that all lacrimal sacs were located anterior and slightly lateral to the nasal mound. The
roof of lacrimal sac was almost the same height as the roof of nasal mound. The body of lacrimal sac was almost
located above the horizontal line of the middle turbinate axilla. The posterior inner wall of the lacrimal fossa
was composed of lacrimal bone. The posterior inner side of the lacrimal bone was adjacent to the agger nasi cell.
The bottom of the lacrimal sac moved downward as the membranous part of the nasolacrimal duct located in the
bony part of the nasolacrimal duct. The projection of the nasolacrimal duct on the lateral nasal wall was located
about 3-7 mm in front of the anterior edge of the vertical part of the uncinate process. The distance between the
inferior meatus opening of the nasolacrimal duct and the anterior end of the inferior turbinate was (16£3) mm.
The length of the lacrimal sac was (13.8+1.8) mm, and the length of the nasolacrimal duct was (23.2+3.6) mm.
Conclusion: The transnasal endoscopic approach can fully expose and resect the nasolacrimal duct and
lacrimal sac. The basic operation process and anatomical landmarks demonstrated in this anatomical study
provide an anatomical reference for the clinical development of transnasal endoscopic resection of nasolacrimal
duct and lacrimal sac.

nasolacrimal duct; lacrimal sac; lacrimal drainage system; applied anatomy; endoscopic surgery
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Figure 1 Endoscopic views of nasolacrimal duct related structures on lateral nasal wall
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(A,B) Endoscopic views of the right side of nasal cavity; (C,D) Exposure of the opening of the right nasolacrimal duct on the later wall of

inferior meatus; (E) The projection of the nasolacrimal duct and lacrimal sac on the lateral nasal wall (Yellow dash line). 1: inferior turbinate;

2: inferior meatus; 3: middle turbinate; 4: nasal septum; S: uncinate process; 6: nasal mound; 7: opening of nasolacrimal duct; 8: Hasner

valve; 9: frontal process of maxilla.
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Figure 2 Exposure of nasolacrimal duct and lacrimal sac under nasal endoscopy
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(A-C) An arc-shaped longitudinal incision was made on the lateral wall of the right nasal cavity, starting from the attachment point of the
anterior end of the middle turbinate, forward and upward to the level above the nasal mound, and then turning forward and downward to the
front of the anterior end of the inferior turbinate. Then elevator was used to separate the mucosal flap from the bony surface, and the head of
the bony inferior turbinate was seen. (D-F) The connection of the mucosal flap at the axilla of the inferior turbinate was separated, and the
opening of the nasolacrimal duct was located. Then the anterior part of the bony inferior turbinate was removed in front of the opening of the
nasolacrimal duct, and the bony lateral nasal wall on the surface of the nasolacrimal duct was removed upward. (G-I) After the nasolacrimal
duct was exposed, the bone of the frontal process of maxilla was removed upward with the nasolacrimal duct as a landmark, and then the
medial wall of the lacrimal sac was exposed. The nasolacrimal duct was freed from the bottom up. (J-L) After dissecting the connecting tissue
around the membranous part of nasolacrimal duct, the nasolacrimal duct and lacrimal sac were fully freed. 1: middle turbinate; 2: mucosal
flap on the nasal lateral wall; 3: nasal septum; 4: lateral nasal branch of anterior ethmoidal artery; S: bony lateral nasal wall; 6: the inferior
meatus opening of the bony part of nasolacrimal duct; 7: membrane part of nasolacrimal duct; 8: The inner bony wall of lacrimal sac; 9:

lacrimal sac.
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Figure 3 Transnasal endoscopic resection of nasolacrimal duct and lacrimal sac
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(A-D) After dissecting the connection between the opening of the right nasolacrimal duct and the mucosa of the inferior meatus, the
membranous part of the nasolacrimal duct was lifted from the bony canal from the bottom up. The lateral part of the upper lacrimal sac was
revealed. Then the lacrimal sac and the medial orbital tissue was separated from anteriorly to posteriorly, and finally the lacrimal sac and
nasolacrimal duct were resected completely. (E) Endoscopic views showing structures of the lacrimal fossa, the bony part of nasolacrimal
duct after removal of nasolacrimal duct and lacrimal sac. (F) Reposition of the mucosal flap on the nasal lateral wall. 1: bony part of

nasolacrimal duct; 2: membrane part of nasolacrimal duct; 3: lacrimal sac; 4: lacrimal fossa; 5: mucosal flap on the nasal lateral wall.
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Figure 4 Measurement of the bony part of nasolacrimal duct (A) and the membrane part of nasolacrimal duct and the lacrimal sac (B)
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