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ARTICLE INFO ABSTRACT

Article history: Inverted papilloma originating from the lacrimal sac and the nasolacrimal duct is rare, al-
Received 19 July 2021 though that in the sinonasal region is a relatively common lesion with local invasion, ma-
Revised 11 August 2021 lignant potential and high recurrence rates after surgery. We report a 52-year-old woman
Accepted 16 August 2021 with inverted papilloma of the right lacrimal sac and the nasolacrimal duct, who under-

went CT, MR imaging and FDG-PET/CT preoperatively. In addition to CT and MR imaging
features similar to those in previous reports, the inverted papilloma exhibited marked FDG
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Lacrimal sac nating from the right lacrimal sac and the nasolacrimal duct noted marked FDG accumu-
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Introduction

Inverted papilloma originating from the lacrimal sac and the
nasolacrimal duct, which is rare as compared to that originat-
ing in the sinonasal region, shows high attenuation on CT and
T1 iso-intensity on MR imaging in previous reports [1-8]. In
addition to the CT and MR imaging findings, we describe FDG-
PET/CT findings and clarify the usefulness of FDG-PET/CT for
visualization of tumor extension and evaluation of metastases
in FDG-avid inverted papilloma.

Case report

A 52-year-old woman presented to our hospital with a 3-year
history of haemolacria and ophthalmalgia. Laboratory find-
ings were not significant. CT revealed a highly attenuated
mass of 3 cm in diameter in the right lacrimal sac and the
nasolacrimal duct without bone destruction (Fig. 1A and B).
The differential diagnoses of tumors in this region include
benign epithelial tumors, such as papilloma, oncocytoma,

Fig. 1 - An attenuated mass of 3 cm in diameter in the right lacrimal sac and the nasolacrimal duct without bone
destruction was observed on CT (A and B, arrow). MR imaging showed T1 iso-intensity, T2 hypo-intensity, minimal
gadolinium enhancement (C, arrow) and no apparent restricted diffusion (D, arrow). STIR imaging demonstrated a
convoluted cerebriform pattern (E, arrow). FDG-PET/CT revealed marked FDG accumulation with a SUVmax of 7.34 (F, fusion

image; G, PET).
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Fig. 2 - Histological investigation (hematoxylin-eosin staining, 10x) revealed hyperplasia of the epithelium with an
endophytic growth pattern, which was correlated with the convoluted cerebriform pattern on MR imaging, confirming

inverted papilloma with no malignant findings.

adenoma and cylindroma, malignant epithelial tumors, such
as squamous cell carcinoma, transitional cell carcinoma,
oncocytic adenocarcinoma, mucoepidermoid carcinoma and
adenoid cystic carcinoma, and non-epithelial tumors such as
lymphoma, melanocytic tumors, and mesenchymal tumors.
In order to investigate histologically, endoscopic biopsy was
performed and the mass was pathologically diagnosed as a
papillomatous neoplasm without malignancy. MR imaging
demonstrated T1 iso-intensity, T2 hypo-intensity, minimal
gadolinium enhancement (Fig. 1C) and no apparent restricted
diffusion (Fig. 1D). Moreover, a convoluted cerebriform pat-
tern (Fig. 1E) often noted in sinonasal inverted papilloma was
noted on STIR imaging. FDG-PET/CT revealed marked FDG ac-
cumulation (Fig. 1F, G, and H) with a maximum standardized
uptake value of 7.34. No other significant FDG accumulation
was detected (Fig. 1H). Taken together, a localized FDG-avid
papillomatous neoplasm developed in a rare region of the
lacrimal sac and the nasolacrimal duct without lymph node
involvement or distant metastases.

Based on these imaging findings and biopsy, the mass
was endoscopically excised with a clear margin and histology
revealed hyperplasia of the epithelium with an endophytic
growth pattern (hematoxylin-eosin staining, Fig. 2). No ma-
lignancy was observed. The final histological diagnosis was
inverted papilloma. Although the resection margin was nega-
tive, local recurrence developed one year after the first surgery,
requiring a second surgery. There was no recurrence there-
after.

Discussion

Approximately ten cases of inverted papilloma originating
from the lacrimal sac and the nasolacrimal duct have been
reported to date [1-10]. In previous reports, the inverted papil-

loma originating from the lacrimal sac and the nasolacrimal
duct showed high attenuation on CT and T1 iso-intensity on
MR imaging [1-8]. Our case exhibited CT and MR imaging fea-
tures similar to those in previous reports, and a convoluted
cerebriform pattern was depicted on MR imaging, which may
be correlated with inverted or endophytic growth of the tu-
mor. In addition, marked FDG accumulation in the inverted
papilloma in this rare region was noted in our case.

Sinonasal inverted papillomas with marked FDG accumu-
lation are often malignant [11-13]; however, benign cases
may have also marked FDG accumulation [14]. Therefore, we
paid attention when assessing malignancy in our case of in-
verted papilloma in the lacrimal sac and the nasolacrimal duct
regardless of increased FDG accumulation. Moreover, FDG-
PET/CT may accurately visualize tumor extension, and aid
in the evaluation of lymph nodes and distant metastases in
cases of FDG-avid inverted papilloma. In conclusion, our case
of rare inverted papilloma originating from the lacrimal sac
and the nasolacrimal duct had marked FDG accumulation on
PET/CT, which enabled visualization of the localized tumor ex-
tension with no metastases.

Patient consent

Written and informed consent was received from the patient.

REFERENCES

[1] Nakamura Y, Mashima Y, Kameyama K. Human papilloma
virus DNA detected in case of inverted squamous papilloma
of the lacrimal sac. Br ] Ophthalmol 1995;79:392-3.
doi:10.1136/bjo.79.4.392.


https://doi.org/10.1136/bjo.79.4.392

3580

RADIOLOGY CASE REPORTS 16 (2021) 3577-3580

[2] Golub JS, Parikh SL, Budnick SD, Bernardino CR,

3

(4

B

[6

[7

8

DelGaudio JM. Inverted papilloma of the nasolacrimal
system invading the orbit. Ophthalmic Plast Reconstr Surg
2007;23:151-3. doi:10.1097/I10P.0b013e318032b5a6.
Raemdonck TYE, Broecke CM, Claerhout I, Decock CE.
Inverted papilloma arising primarily from the lacrimal sac.
Orbit 2009;28:181-4. doi:10.1080/01676830802692914.
Woodcock M, Mollan SP, Harrison D, Taylor D, Lecuona K.
Mitomycin C in the treatment of a Schneiderian (inverted)
papilloma of the lacrimal sac. Int Ophthalmol 2010;30:303-5.
d0i:10.1007/510792-009-9314-y.

Walijee HZ, Berry S, Quine S, Lane C, Morris DS, Bowman B.
Inverted papilloma originating primarily from the
nasolacrimal duct: a case report and review of the pertinent
literature. Case Rep Otolaryngol 2015;2015:123694.
d0i:10.1155/2015/123694.

Hardy AW, Dwivedi RC, Masterson L, Riffat F, Marker A,
Woodruff SA, et al. Inverted papilloma of lacrimal sac
invading into the orbit: case report and review of literature. J
Cancer Res Ther 2015;11:238-40.
doi:10.4103/0973-1482.155111.

Purser J, Arffa R, Clark D. Sinonasal (Schneiderian) papilloma
of the lacrimal sac. Proc (Bayl Univ Med Cent) 2019;32:121-3.
doi:10.1080/08998280.2018.1533357.

Cheang YFA, Loke D. Inverted papilloma of the lacrimal sac
and nasolacrimal duct: a case report and review of the
literature. Cureus 2020;12:€6989. doi:10.7759/cureus.6989.

[9]

(10]

(11]

(12]

Fechner RE, Sessions RB. Inverted papilloma of the lacrimal
sac, the paranasal sinuses and the cervical region. Cancer
1977;40:2303-8 d0i:10.1002/1097-0142(197711)40:5<2303::aid-
cncr2820400543>3.0.co;2-k.

Anderson KK, Lessner AM, Hood I, Mendenhall W, Stringer S,
Warren R. Invasive transitional cell carcinoma of the lacrimal
sac arising in an inverted papilloma. Arch Ophthalmol
1994;112:306-7. doi:10.1001/archopht.1994.01090150036014.
Ninomiya H, Oriuchi N, Kahn N, Higuchi T, Endo X,
Takahashi K, et al. Diagnosis of tumor in the nasal cavity and
paranasal sinuses with [11C] choline PET: comparative study
with 2-[18F] fluoro-2-deoxy-D-glucose (FDG) PET. Ann Nucl
Med 2004;18(1):29-34. doi:10.1007/BF02985611.

Shojaku H, Fujisaka M, Yasumura S, Ishida M, Tsubota M,
Nishida H, et al. Positron emission tomography for predicting
malignancy of sinonasal inverted papilloma. Clin Nucl Med
2007;32(4):275-8. doi:10.1097/01.r1u.0000257334.65253.cc.

[13] Jeon TY, Kim HJ, ChoiJY, Lee IH, Kim ST, Jeon P, et al. 18F-FDG

(14]

PET/CT findings of sinonasal inverted papilloma with or
without coexistent malignancy: comparison with MR
imaging findings in eight patients. Neuroradiology
2009;51(4):265-71. doi:10.1007/s00234-009-0510-2.
Cohen EG, Baredes S, Zuckier LS, Mirani NM, Liu Y,
Ghesani NV, et al. 18F-FDG PET evaluation of sinonasal
papilloma. AJR Am ] Roentgenol 2009;193(1):214-17.
doi:10.2214/AJR.08.1656.


https://doi.org/10.1097/IOP.0b013e318032b5a6
https://doi.org/10.1080/01676830802692914
https://doi.org/10.1007/s10792-009-9314-y
https://doi.org/10.1155/2015/123694
https://doi.org/10.4103/0973-1482.155111
https://doi.org/10.1080/08998280.2018.1533357
https://doi.org/10.7759/cureus.6989
http://refhub.elsevier.com/S1930-0433(21)00608-7/sbref0001
http://refhub.elsevier.com/S1930-0433(21)00608-7/sbref0001
http://refhub.elsevier.com/S1930-0433(21)00608-7/sbref0001
https://doi.org/10.1001/archopht.1994.01090150036014
https://doi.org/10.1007/BF02985611
https://doi.org/10.1097/01.rlu.0000257334.65253.cc
https://doi.org/10.1007/s00234-009-0510-2
https://doi.org/10.2214/AJR.08.1656

	Inverted papilloma originating from the lacrimal sac and the nasolacrimal duct with marked FDG accumulation
	 Introduction
	 Case report
	 Discussion
	 Patient consent
	 References


