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Abstract
BACKGROUND
[bookmark: OLE_LINK160][bookmark: OLE_LINK161][bookmark: OLE_LINK162][bookmark: OLE_LINK163]Nasolacrimal duct obstruction leading to epiphora is a common ophthalmologic complaint, and it may derive from amyloidosis in rare cases. There are a few reports about localized amyloidosis, and amyloidosis with involvement and obstruction of the nasolacrimal duct is exceedingly rare. 

CASE SUMMARY
[bookmark: OLE_LINK164][bookmark: OLE_LINK165]A 54-year-old male presented with a 2-year history of a lump overlying the left lacrimal sac that had grown rapidly for nearly half a year. Physical examination touched a firm lump in the left lacrimal sac. Nasal endoscopy discovered lesions in appearance of sediments with easy bleeding at the entry of the nasolacrimal duct of the left inferior nasal meatus. Computerized tomography scan revealed speckle high density in the left lacrimal sac and the dilated nasolacrimal duct. During an endoscopic exploration and excision, a large number of dacryoliths were exposed. Pathology indicated amorphous pink material and multinucleated giant cell reaction in the fibrous tissue.

CONCLUSION
[bookmark: OLE_LINK166][bookmark: OLE_LINK167]This case showed amyloidosis in localized form mimicking dacryolith with nasolacrimal duct obstruction. In clinical practice, we should be aware of the possibility of localized amyloidosis in the nasolacrimal excretory system. 

[bookmark: OLE_LINK141][bookmark: OLE_LINK142][bookmark: OLE_LINK158][bookmark: OLE_LINK196][bookmark: OLE_LINK197][bookmark: OLE_LINK198]Key Words: Amyloidosis; Lacrimal sac; Nasolacrimal duct obstruction; Dacryolith; Computed tomography; Endoscopy; Case report

[bookmark: OLE_LINK145][bookmark: OLE_LINK146][bookmark: OLE_LINK147][bookmark: OLE_LINK7]Che ZG, Ni T, Wang ZC, Wang DW. Computed tomography imaging features for amyloid dacryolith in the nasolacrimal excretory system: A case report. World J Clin Cases 2021; In press

[bookmark: OLE_LINK143][bookmark: OLE_LINK144][bookmark: OLE_LINK159][bookmark: OLE_LINK10][bookmark: OLE_LINK11]Core Tip: Localized amyloidosis is a very rare cause of nasolacrimal duct obstruction and dacryocystitis. It has been reported that amyloidosis in nasolacrimal excretory system may be invasive or present as a pseudo-dacryolith with clear boundary in liquid or colloidal forms. However, massive dacryolithiasis can also be formed and obstruct the nasolacrimal excretory system as a consequence. Computed tomography examination can be a noninvasive tool for preoperative evaluation in case of incapability of dacryocystorhinostomy and nasal endoscopy of fully displaying deeper structures of nasolacrimal excretory system.


INTRODUCTION
[bookmark: OLE_LINK168][bookmark: OLE_LINK169]Amyloidosis can present in either localized or systemic forms. The former form is relatively rare and may involve the head and neck[1,2] without systemic manifestations. Amyloidosis involving the nasolacrimal excretory system is an exceedingly rare condition. Only a few related case reports have been published[3-5] and partly differ from this case. Marcet et al[3] described amyloidosis localized to a lacrimal sac and duct with nasolacrimal duct obstruction (NLDO) but causing bony erosion. Levine et al[4] found a dacryolith-mimicking lesion occupying the lacrimal duct without NLDO. The case described here presents partially mutual features of the previous cases. 

CASE PRESENTATION
Chief complaints
[bookmark: OLE_LINK170][bookmark: OLE_LINK171]The patient was a 54-year-old male who came to our hospital with a chief complaint of a 2-year history of a lump overlying the left lacrimal sac. The patient was admitted to the Ophthalmology Department on September 18, 2018. 

History of present illness
[bookmark: OLE_LINK172][bookmark: OLE_LINK173]Patient’s symptoms started 2 years ago with a lump overlying the left lacrimal sac, which had grown rapidly for nearly half a year.

History of past illness
[bookmark: OLE_LINK174][bookmark: OLE_LINK175]The patient had a free previous medical history.

Personal and family history
[bookmark: OLE_LINK176][bookmark: OLE_LINK177]The patient had no family history.

Physical examination
[bookmark: OLE_LINK178][bookmark: OLE_LINK179][bookmark: OLE_LINK12][bookmark: OLE_LINK13]A 1.5 cm × 1.5 cm firm lump in the left lacrimal sac was touched with no secretion or swelling (Figure 1). The left upper and lower lacrimal duct had a smooth irrigation of 100% reflux. Nasal endoscopy discovered lesions in appearance of sediments with easy bleeding at the entry of the nasolacrimal duct of the left inferior nasal meatus.

Laboratory examinations
[bookmark: OLE_LINK180][bookmark: OLE_LINK181]Total proteins were slightly lower, and no other abnormalities were found. 

Imaging examinations
[bookmark: OLE_LINK182][bookmark: OLE_LINK183][bookmark: OLE_LINK184][bookmark: OLE_LINK185][bookmark: OLE_LINK32]The non-contrast enhanced computed tomography (CT) imaging of paranasal sinuses showed that the left lacrimal duct blocked. The maximum cross section of the soft tissue density observed in the left lacrimal sac was about 1.6 cm × 1.4 cm, which extended downward to the obviously dilated nasolacrimal duct (Figure 2).
An endoscopic exploration and excision was performed for the left lacrimal sac under general anesthesia, with nasolacrimal duct dredging.

FINAL DIAGNOSIS
[bookmark: OLE_LINK186][bookmark: OLE_LINK187]The final diagnosis of the presented case is amyloidosis in the nasolacrimal excretory system.

TREATMENT
[bookmark: OLE_LINK188][bookmark: OLE_LINK189]Operation
On September 20, 2018, an endoscopic exploration and excision was performed for the left lacrimal sac under general anesthesia, with nasolacrimal duct dredging. The mucoperiosteal flap and window were made on the lateral wall of the nasal cavity. A large number of dacryoliths were exposed and scraped out by curette, with a larger one about 1.5 cm in size (Figure 3). Cleaning up the lower meatus and dredging the nasolacrimal duct were conducted under nasal endoscopy. Then the hemostatic sponge filled the left nasal cavity. Surrounding tissues were separated layer by layer under subcutaneous infiltration anesthesia. The lesion had an intact capsule and smooth surface indicating it was noninvasive. After completely removed and dissected, the lesion had a yellow solid component. 

OUTCOME AND FOLLOW-UP
[bookmark: OLE_LINK190][bookmark: OLE_LINK191][bookmark: OLE_LINK14][bookmark: OLE_LINK15]Pathological results showed (orbital) nodular amyloidosis with giant cell foreign body reaction, calcification and ossification (Figure 4). Congo red staining was further conducted, showing that homogeneous orange material without structure in coarse granular, massive, nodular forms on Congo red staining (Figure 5). The patient was followed up through telephone interview. No new lesions appeared, and the current condition of the patient is good.

DISCUSSION
[bookmark: OLE_LINK192][bookmark: OLE_LINK193]Amyloid is a pathologic fibrillar aggregation of polypeptides in a cross-β-sheet conformation. Amyloidosis is caused by the deposition of amyloid and may represent either localized or systemic disease. The etiology of amyloidosis is still unknown. The possible mechanisms that have been reported are as follows: (1) Immune disorders and chronic inflammatory stimuli lead to protein metabolism disorders associated with accumulation of insoluble amyloid protein fibers in submucosa, vascular wall and connective tissue, resulting in dysfunction of structures; (2) Degeneration. Amyloid deposits as local internal component of neoplasm (such as polyps) degenerate; (3) Family genetic correlation; (4) Systemic immunodeficiency; and (5) Amyloidosis associated with multiple myeloma; etc[6,7].
Although uncommon, amyloidosis may affect almost any anatomic structure. Periocular and orbital amyloidosis have all been reported[1,2]. Amyloid localized to the nasolacrimal excretory system is exceedingly rare. In 2006, a case reported localized amyloidosis causing NLDO[3]. Another case published in 2016 was associated with amyloidosis mimicking a dacryolith and involving the lacrimal duct[4]. In this case, amyloidosis involved the whole nasolacrimal excretory system and formed large dacryoliths. CT scan showed soft tissue density and speckle high density with a wide range from lacrimal sac and nasolacrimal duct to the inferior nasal meatus. Pathological results indicate (orbital) nodular amyloidosis with giant cell foreign body reaction, calcification and ossification. Because of the wide range of occupation, as mentioned previously, neither dacryocystorhinostomy nor endoscopic approach could thoroughly and completely remove the lesions. Thus, a combination was adopted with nasolacrimal duct dredging. The patient had a 2-year disease course and a rapid development within 6 mo. This demands differentiation of common chronic inflammation such as granulomatous lesions and awareness of potential possibility of lacrimal sac tumor[8]. Rare diseases such as sarcoidosis[9] could not be completely excluded; neither could amyloidosis be proven in this case. Massive calcification on CT imaging is not typical of granulomatous lesions, while the feathers of clear border, the way of a fit-in growth and dilation of nasolacrimal duct without bone erosion do not correspond with malignancy. 
Localized amyloidosis is a very rare cause of NLDO and dacryocystitis. It has been reported that amyloidosis in nasolacrimal excretory system may be invasive or present as a pseudo-dacryolith with clear bounder in liquid or colloidal forms. However, massive dacryolithiasis can also be formed and obstruct the nasolacrimal excretory system as a consequence. CT examination can be a noninvasive tool for preoperative evaluation in case of incapability of dacryocystorhinostomy and nasal endoscopy of fully displaying deeper structures of nasolacrimal excretory system. Once found, the whole course nasolacrimal involvement can be managed by the combination of traditional surgical operation and endoscopy.

CONCLUSION
[bookmark: OLE_LINK194][bookmark: OLE_LINK195]This case described amyloidosis in localized form mimicking dacryolith with NLDO. In clinical practice, we should be aware of the possibility of localized amyloidosis in the nasolacrimal excretory system. 
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Figure Legends
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[bookmark: OLE_LINK212][bookmark: OLE_LINK213]Figure 1 A 54-year-old male presented with a chief complaint of a 2-year history of the left lacrimal sac occupation that had grown rapidly for nearly half a year. Physical examination touched a tough nodule in the left lacrimal sac.
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[bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK27][bookmark: OLE_LINK30][bookmark: OLE_LINK31]Figure 2 Axial and coronal images of non-contrast enhanced computed tomography scan showed the speckle high density in the left lacrimal sac and the dilated nasolacrimal duct. A and B: Axial images of non-contrast enhanced computed tomography scan; C and D: Coronal images of non-contrast enhanced computed tomography scan.
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[bookmark: OLE_LINK214][bookmark: OLE_LINK215]Figure 3 One larger stone removed in the operation.
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[bookmark: OLE_LINK216]Figure 4 Orbital pathology (hematoxylin-eosin, × 100). Amorphous pink material and multinucleated giant cell reaction were found in the fibrous tissue.
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[bookmark: OLE_LINK217]Figure 5 Photomicrograph (magnification, × 200) demonstrates homogeneous orange material without structure in coarse granular, massive, nodular forms on Congo red staining.
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