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SUMMARY

A literature review was conducted to assess the role of minimally-invasive endoscopic treat-
ments for lacrimal pathway neoplasms. The study involved the analysis of 316 patients
with benign or malignant tumours affecting the lacrimal drainage system. Histologically,
the analysis revealed a prevalence of squamous cell carcinoma, followed by lymphatic neo-
plasms and melanomas. In terms of treatment, minimally-invasive endoscopic approaches,
such as endoscopic dacryocystorhinostomy, play a predominant role in managing early-
stage tumours, rather than merely obtaining samples for histological analysis. For more ex-
tensive tumours, which constitute the majority of cases, more aggressive external approach-
es are required, along with the use of adjuvant radiotherapy and chemotherapy. The lack
of universally shared staging systems poses a limitation in standardisation and comparison
of results. Treatment of these tumours remains complex due to their rarity and histological
heterogeneity. A multidisciplinary approach is mandatory to optimise outcomes.

KEY WORDS: lacrimal drainage system, lacrimal pathway, tumours, endoscopic treatment,
dacryocystorhinostomy, review

Introduction

Tumours of the lacrimal sac can be classified as primary, secondary, or meta-
static. The latter involve the lacrimal pathways through direct extension by
contiguity, predominantly originating from the orbital and nasal cavities,
rather than through distant haematogenous spread. These are rare conditions
that are mostly treated like primary tumours. Similarly, primary tumours
of the lacrimal sac are rare: malignancies account for approximately 72%
of cases, demonstrating local invasiveness and high recurrence rate. Benign
tumours tend to manifest in younger adults, while malignant tumours typi-
cally present in the fifth decade '. Tumours of the lacrimal sac are classified
into four main categories: epithelial (71-75%), mesenchymal (12-15%), and
haematolymphoid (10-12%). Epithelial tumours constitute the most preva-
lent group, with squamous papilloma, transitional papilloma, fibrous his-
tiocytoma, oncocytoma, and solitary fibrous tumour/haemangiopericytoma
being among the most frequent histotypes. The most common malignant
tumours include squamous cell carcinoma (SCC), non-keratinising SCC,
non-Hodgkin lymphoma, melanoma, and adenocarcinoma. SCC, the most
common malignant epithelial tumour, accounts for 19-23% of all lacrimal
sac tumours ',
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Regarding clinical presentation, lacrimal pathway tu-
mours typically manifest with epiphora (53-100%), bleed-
ing (11%), nasal obstruction, and purulent or bloody
discharge '. Notably, these non-specific clinical manifesta-
tions can lead to a misdiagnosis of lacrimal sac tumours as
dacryocystitis, and patients are diagnosed with malignancy
only after protracted treatment (e.g. by nasolacrimal duct
cleaning) for presumed inflammatory conditions. In case
of large or invasive tumours, a mass at the medial canthus
or lacrimal sac is present (28-100%) %7, often associated
with proptosis, ocular motility impairment, and dystopia 2%,
Orbital or paranasal sinus CT scans are employed to diagnose
lacrimal sac tumours and assess associated osteolytic chang-
es. In cases of suspected lacrimal neoplasms, dacryo-CT and
MRI of the orbit and maxillo-facial structures are essential '
Treatment should be tailored to the histological type and ex-
tent of pathological progression . Evidence suggests that
for early-stage lesions confined to the lacrimal fossa, op-
timal oncological outcomes are associated with total exci-
sion of the lacrimal sac (dacryocystectomy [DCT] without
osteotomy). In these cases, modified dacryocystorhinostomy
(DCR) or planned reconstruction may subsequently occur,
following histological confirmation and completion of treat-
ment. Aggressive malignant lesions may necessitate more
extensive resections, involving the entire lacrimal drainage
system, typically performed through a lateral rhinotomic ap-
proach ®. Extension into adjacent compartments (orbit and
paranasal sinuses) may require more demolitive approaches,
such as exenteration orbitae and extensive resection into
the sinonasal compartment ™'*. Adjuvant treatment is often
required in these scenarios, usually in the form of external
beam radiotherapy (RT), local RT (brachytherapy), chemo-
therapy (especially the combination regimen represented by
cyclophosphamide, doxorubicin, vincristine, and prednisone
[CHOP]) or immunotherapy !.

It appears that a more extensive resection through lateral
rhinotomy is associated with better local control (12.5% vs
43.7% local recurrence) !. However, given the rarity of the
disease, the literature provides broad ranges of recurrence
rates and mortality, reaching 50% and 37-100%, respec-
tively, for epithelial neoplasms. Concerning primary lym-
phomas, systemic involvement is reported in 33% of cases,
with a 5-year overall survival rate of 65%. Similar to what
observed for paranasal sinuses, malignant melanoma is
linked to the worst prognosis, characterised by early meta-
static dissemination and disease-related mortality 152,

Materials and methods

A thorough examination of the existing literature pertain-
ing to the therapy of lacrimal pathway benign and malig-
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nant tumours was undertaken using PubMed and Google
Scholar as primary resources for information retrieval. The
search queries employed were “lacrimal sac tumor*,” and
“nasolacrimal duct tumor*”. This study exclusively in-
corporated publications over the past decade, specifically
from 2013 to 2023. The exclusion criteria addressed papers
describing metastatic tumours and cancers infiltrating the
lacrimal pathways from nearby anatomical sites (i.e. sec-
ondary malignancies). Furthermore, non-English language
articles were excluded. The principal aim of this investiga-
tion was to scrutinise therapeutic modalities, encompassing
both medical and surgical interventions, with a particular
emphasis on the application of minimally-invasive tech-
niques in the management of malignancies affecting the
lacrimal sac and nasolacrimal duct. The following key ele-
ments were specifically delineated for the comprehensive
review: tumour histology, surgical treatment (including the
employed approach and associated lateral cervical lymph
nodes dissection), adjuvant treatments (RT and/or chemo-
therapy), and overall outcomes.

Results

A total of 80 articles meeting inclusion criteria were identi-
fied, describing 315 clinical cases. One original case report
from our group was also included, for a total of 316 cases
(Tab. I).

Tumour histology

From the histological standpoint, malignant tumours were
found in 276 cases (87%), benign tumours in 31 cases
(9.8%), and borderline tumours with malignant potential
(haemangiopericytoma, solitary fibrous tumour, smooth
muscle tumour) were identified in 9 cases (2.8%). Among
the malignancies, SCC was indisputably the most preva-
lent, identified in 36.7% of cases, followed by neoplasms
of lymphatic origin (including non-Hodgkin lymphoma,
MALTomas, and unspecified lymphomas) reported in
21.5% of cases, and melanomas, accounting for 7.9%, in-
cluding one case of childhood neuroectodermal melanocyt-
ic tumour ?*. Less represented histologies were papilloma
(7.6%), mucoepidermoid carcinoma (4.7%), transitional
cell carcinoma (5%), adenocarcinoma (3.5%), and adenoid
cystic carcinoma (2.8%). Other tumour types were infre-
quently reported, with a maximum of 5 clinical cases de-
scribed: solitary fibrous tumour, reactive lymphoid hyper-
plasia, oncocytoma, musculoskeletal tumour of uncertain
malignancy, lymphoepithelial carcinoma, alveolar rhabdo-
myosarcoma, benign tumour with mixed histology, olfac-
tory neuroblastoma, haemangiopericytoma, Schneiderian
carcinoma, osteoma, oncocytic carcinoma, angioleiomy-



Table I. Case series of lacrimal pathway tumours.

Authors

Wakasaki
(2023)

Bai (2023) #

Sun (2022) %

Neeser
(2022)

Meng
(2022) %

Kim (2022)

Kadir
(2022) !

Amjad (2022) 4

Almutairi
(2022) 8

Turri-Zanoni
(2022) %

Howden
(2021)

Azhdam
(2021) 3
Song (2020) %

Sharma
(2020) >

No. of
cases

25

15

10

17

Histological diagnosis

Benign
1 inverted papilloma
2 exophytic papilloma

Malignant
6 SCC
2 adenoid cystic carcinoma
2 sebaceous carcinoma
1 mucoepidermoid carcinoma
11 lymphoma

15 lymphoma

8 mucoepidermoid carcinoma

1 angioleiomyoma

8 lymphoma

1 large B-cell lymphoma

1 papilloma
1 RLH
1 SFT
4 NHL
1SCC
1 adenocarcinoma
1 mucoepidermoid carcinoma
1 small cell neuroendocrine
carcinoma

1 oncocytoma

1 ectopic olfactory
neuroblastoma
1 oncocytoma

1 angioleiomyoma

17 SCC

1 epithelial-myoepithelial
carcinoma

Exclusive or combined endoscopic approach to tumours of the lower lacrimal pathway

Surgical strategy

The initial treatment of
benign (n = 3) and epithelial
malignancies (n = 22) was
surgery. Extended total
maxillary resection with eyeball
resection was performed in
2 SCC and one sebaceous
carcinoma.

11 of the 14 patients
underwent free-flap
mandibular reconstructions
following resection

15 tumour resections
2 combined with DCR

6 tumours were managed with

radical resection and 2 patients

underwent orbital exenteration

External DCT combined with
endonasal, endoscopic anterior
turbinectomy, and nasal
mucosal resection

3 Incisional biopsy
4 DCT
1 Medial maxillectomy

Lacrimal sac excision

5DCT
2 Incisional biopsy

DCT

DCR, total ethmoidectomy, and
medial maxillectomy

Extended right Lynch incision

1 endoscopic excision of
the lesion along with medial
maxillectomy and DCR

Combined endoscopic
endonasal and open approach

RT/CTx

3RT
5 CTx

12 post-CTx

5RT
1 RT+CTx

5RT
3 CTx

5RT
2 CTx

CTx-RT

RT

17 RT
11 CTx

Neck dissection

2 SCC underwent
neck dissection.
One patient pN+
(submental and
submandibular
lymph nodes,
no extranodal
extension)

Recurrence

3 of 22 patients with
malignant tumour
had locoregional
recurrence, but
only one patient
with sebaceous
carcinoma died
of locoregional
and brain/bone
metastases. Two
patients survived
with distant
metastases (one
basaloid SCC and
one adenoid cystic
carcinoma)

1 recurrence
2 metastases

Recurrence after 2
months, CTx

Recurrence at 3
years

No after 12 months

1 recurrence

No after 20 months
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Table I. continues.

Authors

Morawala
(2020) %

Miller (2020) =

Cheang
(2020) *

Chang
(2020) *

Alam (2020) %
Zhang (2019)

Wu (2019) 57

Ucgul (2019)

Purser (2019)%

Morawala
(2019) &

Matsuo
(2019) %

Gervasio
(2019) ©

Bowen
(2019) &

Song (2018) 2!

Nomura
(2018) &

S70

No. of
cases

3

18

15

90

Histological diagnosis

3 SFT

1 transitional cell carcinoma
1 inverted papilloma

18CC

1 apocrine adenocarcinoma

9SCC
7 poorly differentiated
carcinoma
1 transitional cell carcinoma
1 adenoid cystic carcinoma

1 sebaceous carcinoma

2 MALT lymphoma

1 inverted papilloma
1 adenocarcinoma

15 melanoma

1 inverted papilloma
1 adenoid cystic carcinoma

69 SCC
7 lymphoma
3 adenocarcinoma
3 adenoid cystic carcinoma
2 melanoma
2 transitional cell carcinoma
1 mucoepidermoid carcinoma
1 malignant neurilemmoma
1 haemangioendothelioma
1 Merkel cell carcinoma

1 adenocarcinoma and
transitional cell carcinoma

Surgical strategy

External and endoscopic
approaches were used to
assess the orbital clearance
and manage the sinonasal
extension and the nasolacrimal
duct excision up to the inferior
meatus

Lacrimal sac excision and
medial maxillectomy

Combined endonasal and
external approach

Image-guided surgery,
navigation-assisted transnasal
endoscopic-assisted excision

Orbital exenteration

En bloc resection of the
lacrimal sac malignancy was
performed in all patients
with concurrent partial
ethmoidectomy in 8 patients
and medial maxillectomy in 5
patients

Combined external and
endoscopic approach

Lacrimal sac excision within
the tumour, canalicular DCR
with bicanalicular silicone
intubation

Endoscopic DCR

Combined endonasal and
external approach

14 DCT
1 exenteratio orbitae

Combined endonasal and
external approach

DCT, anterior ethmoidectomy,
and medial maxillectomy

40 local tumour resections
26 extended tumour resections
3 orbital exenterations

Lateral rhinotomy

RT/CTx

RT

RT

RT+CTx

RT
18 CTx+RT

1 CTx+RT
1RT

RT

7 CTx
2RT
1
Immunotherapy

RT

21 RT definitive  Positive lymph nodes
status at diagnosis

26 post-RT
43 pre-RT
50 RT+CTx

Neck dissection

3 (1 submandibular

and pre-auricular
nodes; 1

laterocervical nodes;

1 submandibular
nodes)

significantly
associated with
a worse overall

survival and

progression-
free survival (the

number of patients

undergoing neck
dissection is not
reported)

Recurrence

No after 5 years

Recurrence after 3

months

No after 1 year

No after 3 months

1 recurrence

No after 10 months

4 recurrences

No after 5 years

22 recurrences

Recurrence, RT



Table I. continues.

No. of
cases

Authors
Khanna 1
(2018) &
Haft (2018) % 1
Curragh 1
(2018)
Subramaniam 1
(2017) %
Mikhail 1
(2017) %
Krishna 3
(2017) 8
Jakobiec 1
(2017) &
Huggins 1
(2017) 68
Grumbine 1
(2017)
Dave (2017) 1
Zarrabi 1
(2016) "
Watanabe 2
(2016) 72
Roos (2016)% 1
Ramos 1
(2016)
Park (2016) 1
Moriyama 1
(2016)

Histological diagnosis

1 melanoma

1 pleomorphic adenoma

18CC

1 melanoma

1 extranodal NK/T-cell
lymphoma
3SLL

1 lymphoepithelial carcinoma

1 basaloid adenocarcinoma

1 smooth muscle tumour of
uncertain malignant potential

1 transitional cell papilloma
1 large B cell lymphoma

2 haemangiopericytoma

1 mucoepidermoid carcinoma

1 adenoid cystic carcinoma

1 adenocarcinoma

18FT

Exclusive or combined endoscopic approach to tumours of the lower lacrimal pathway

Surgical strategy

Lateral rhinotomy approach,
including the nasolacrimal duct,
part of the lateral wall of the
nose, the lacrimal sac, distal
upper and lower canaliculi, and
inferomedial orbital fat

Combined endonasal and
external approach
Combined external and
endoscopic prelacrimal
approach
Maxillectomy, exenteratio
orbitae with radial forearm free
flap reconstruction

External DCR
Incisional biopsy by DCR

DCR

DCT
DCT

DCT
External excisional biopsy

DCT

Excision of the lacrimal sac,
nasolacrimal duct, paranasal
sinuses

Lateral rhinotomy, osteotomy
from the canthal ligament to
the orbital floor. The orbital
floor was reconstructed

Right medial maxillectomy
including removal of the
inferior and middle turbinates
and partial orbital exenteration

Combined approach with
endoscopic-modified medial
maxillectomy and external
incision

RT/CTx Neck dissection
RT -
RT Supra-omohyoid
neck dissection
(PN-+)
RT+CTx -
CTx+RT -
RT -
RT+CTx -
- Radical neck
dissection +
parotidectomy
RT -
RT -

Recurrence

Recurrence at 2 years:
combined transnasal
and transconjunctival
diagnostic debulking

of the tumour +
RT-CTx for regional
cervical lymph nodes
metastases

One case recurred
3 times during an
18-year period. The
other did not recur
during 51 months of
follow-up

Metastasis in the

right cavernous sinus

at 6 months,
gamma knife RT

No after 25 months
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Table I. continues.

Authors No. of
cases

Marunaka 1

(2016) 7°

Janakiram 1

(2016) ¥

Bousaadani 1

(2016) 76

Belliveau 1

(2016) 7

Walijee 1

(2015) 78

Wada (2015) ' 1

Vagia (2015) 7 1

Tsao (2015) & 1

Satchi (2015) &' 5

Sr2

Histological diagnosis
1 large B-cell lymphoma
1 mucoepidermoid carcinoma

1 epidermoid carcinoma

1 ectopic olfactory
neuroblastoma

1 inverted papilloma
1 adenoid cystic carcinoma

1 adenocarcinoma

1 large B cell lymphoma
5 melanomas

Surgical strategy
Endoscopic biopsy

External maxillectomy and
forehead flap reconstruction

Combined approach with
endoscopic-modified medial
maxillectomy and external
incision
Resection of the lateral nasal
wall and medial maxilla en
bloc, endonasal DCR and DCT

Combined external and
endoscopic approach

Maxillectomy and exenteratio
orbitae

Endoscopic biopsy

Case 1: orbital exenteration
and lateral rhinotomy with en
bloc excision of the orbital
contents and entire lacrimal
pathway
Case 2: orbital exenteration
and DCT with a combined
external and endonasal
procedure.

Case 3: orbital exenteration
with en bloc excision of the
entire lacrimal system within
the medial wall of the orbit and
maxilla.

Case 4: orbital exenteration.
Case 5: orbital exenteration

RT/CTx Neck dissection
RT+CTx -
RT+CTx -

RT -

Proton beam -

therapy

RT+CTx Neck dissection +
parotidectomy

RT+CTx -

Recurrence

No after 3 months

No after 2 years

No after 17 months

Recurrence at 2
years: second line
CTx, then third
line CTx and then
anti-androgens
drugs (abiraterone)
with good clinical
response

Case 1: died within
8 months for
metastases.

Case 2: developed

metastasis in the
parotid gland 4 years
after exenteration
and underwent
a superficial
parotidectomy
and radical neck
dissection.
Case 3: local
recurrence in the
maxilla and lateral
nasal wall 4 years
after exenteration:
resection of the
lesion and RT.
Case 4: en bloc
excision of the medial
orbit and medial
maxilla for recurrence
after 2 years.

Case 5: recurrence

after 3 years: en bloc
resection of medial
orbital wall, lateral

nasal wall and medial

maxilla, radial

forearm free flap
reconstruction and
postoperative RT.

>



Table I. continues.

No. of
cases

Authors
Papastefanou 1
(2015) &
Litschel 4
(2015) %
Lee (2015) & 2
Lee (2015) & 1
lordanous 1
(2015) 86
Higashi 1
(2015)
Hardy (2015) & 1
Abdelkhalek 2
(2015) &
Neffendorf 1
(2014) &
Linxweiler 1
(2014)
Kurdi (2014) * 1
Guo (2014) % 5
Erickson 1
(2014) ¢
Yuksel 1
(2013) %
Mulay (2013) % 1
Maegawa 1
(2013) %
Kim (2013) 1
Jung (2013) 1

Histological diagnosis

1 small lymphocytic lymphoma

4 small cell lymphocytic
lymphomas

2 5CC

1 benign mixed tumour

1 mucoepidermoid carcinoma
associated to squamous/
transitional cell papilloma

1 melanotic neuroectodermal
tumour

1 inverted papilloma
2 MALT lymphomas

1 rhabdomyosarcoma

1 exophytic Schneiderian
carcinoma

1 SFT
5 lymphomas

1 transitional cell-type
papillary carcinoma

1 mucoepidermoid carcinoma

1 oncocytoma
1 melanoma

1 osteoma
1 oncocytic carcinoma

Exclusive or combined endoscopic approach to tumours of the lower lacrimal pathway

Surgical strategy
Endoscopic biopsy
Biopsy by endoscopic DCR

Wide resection of lacrimal
sac and nasolacrimal duct
via anterior orbitotomy and
medial maxillectomy via lateral
rhinotomy

DCT
Maxillectomy

External maxillectomy

Maxillectomy

DCT+DCR

DCT+DCR

Medial maxillectomy,
inferior turbinectomy,
ethmoidectomy, and partial
rhinectomy, reconstruction by
a paramedian forehead flap
and myocutaneous cheek
advancement flap

The tumour, lacrimal sac,
and nasolacrimal duct were
removed en bloc with the
frontal process of the maxilla,
lateral nasal wall, lacrimal
fossa, ethmoids, and anterior
part of the medial orbital wall

DCT

Lateral rhinotomy, en bloc
excision, including the lacrimal
apparatus, medial wall of
the orbit, and medial upper
and lower lids, and medial
maxillectomy. A T-shaped,
median forehead flap repaired
the defect

Endoscopic DCR

Combined approach: DCT+
endoscopic inferior medial
maxillectomy, including medial
wall of maxillary sinus, inferior
turbinate, and lateral wall of
nasal cavity

RT/CTx

CTx

RT+CTx

RT

RT+CTx

RT

RT+CTx

RT+CTx

RT

RT

RT+CTx

RT

Neck dissection

Recurrence

No after 1 year
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Table I. continues.

Authors No. of Histological diagnosis Surgical strategy RT/CTx Neck dissection Recurrence
cases
Islam (2013) % 1 1 bilateral metachronous Orbital exenteration, medial - Selective left (I-ll) After 2 years,
SCC arising within inverted maxillectomy and radial neck dissection excision of the
papilloma forearm free flap reconstruction (oNO) contralateral
lacrimal sac, lamina
papyracea and
anterior and posterior
ethmoids for a SCC
arising within an IP
extended to the orbit.
Died for systemic
metastasis after 1
year
Ishida (2013) % 1 1 adenocarcinoma DCT and exenteratio orbitae - Submandibular, and -
upper-, mid-, and
lower-internal deep
cervical lymph nodes
(pN+)
Hodgson 1 1 bilateral SCC Medial maxillectomy and DCT - - No after 6 months
(2013) through a lateral rhinotomy
approach
Gustafson 1 1 synchronous verrucous Endoscopic debulking and DCT - - -
(2013) carcinoma and inverted
papilloma
Eweiss 20 10 transitional cell papillomas Lateral rhinotomy 7RT - 4 recurrences
(2013) @ 10 transitional cell carcinomas
Donnadieu 1 1 oncocytoma DCT - - -
(2013) 100
Chai (2013) " 1 1 lymphoma - RT+CTx - No after 1 year
Azari (2013) 12 1 1 transitional cell carcinoma DCT - - -

Original case 1
report

1 SCC arising within inverted
papilloma

DCR, medial maxillectomy and - -
anterior ethmoidectomy

No after 6 months

RLH: reactive lymphoid hyperplasia; SFT: solitary fibrous tumour; NHL: non-Hodgkin's lymphoma, SCC: squamous cell carcinoma; DCT: dacryocystectomy; CTx: chemotherapy;
RT: radiotherapy; SLL: small lymphocytic lymphoma,; DCR: dacryocystorhinostomy; IP: inverted papilloma.

oma, myoepithelial carcinoma, neurilemmoma, angioen-
dothelioma, Meckel cell carcinoma, sebaceous carcinoma,
pleomorphic adenoma, and neuroendocrine carcinoma.
This literature review reaffirms the remarkable histological
variability of benign and malignant tumours involving this
specific anatomical region, underscoring the complexity of
treatment, which should be tailored to the histotype.

Surgical treatment

The surgical interventions employed for treatment of these
lesions consisted of the following: demolitive surgery via
an open approach (i.e., extended maxillectomy, lateral
rhinotomy, orbital exenteration, and potential reconstruc-
tion with a free flap), external DCT, and endoscopic DCR.
These treatments were utilised exclusively or in conjunc-
tion with each other in combined approaches (open surgery
+ DCR, DCR + DCT).

Sr4

Out of the 316 clinical cases analysed, an open surgical
approach was used in 58.9%. The combined approach of
DCR + DCT was employed in 7.9% of patients, while the
combined approach of open surgery + DCR was used in
5.7%. An exclusive endoscopic approach (DCR) was feasi-
ble in only 6 cases (1.9% of the present review). Finally, in
the remaining 29.1% of cases, the surgical approach served
solely for diagnostic purposes, and curative treatment was
administered through chemo-RT; in these instances, biopsy
was conducted through an endoscopic approach in 73.9%
of patients.

Neck treatment

A total of 3.6% of patients with malignant tumours under-
went lateral neck dissection, 4 for melanoma, 2 for SCC, 2
for adenocarcinoma, 1 for mucoepidermoid carcinoma, and
1 for SCC arising within an inverted papilloma . The
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lymph nodes removed were mainly preauricular and at lev-
els IA, IB, II, III, and I'V. All 4 cases of melanoma, one case
of adenocarcinoma, and one case of SCC had positive lymph
nodes on histopathological examination. The SCC arising
within the inverted papilloma had negative lymph nodes. In
the locally advanced adenocarcinoma described by Vagia 7
and in the mucoepidermoid carcinoma described by Roos %,
the histopathological outcome of neck dissection was not
clearly indicated, however the resection was extended to the
parotid gland. As reported by Song in 2018, positive lymph
node status at diagnosis was significantly associated with
worse overall and progression-free survival 2!.

Due to the rarity of these tumours and the extremely small
number of studies in the literature, there is currently no
consensus on recommendations and/or guidelines about
treatment of T and N.

Non-surgical treatments

Of the 316 patients treated, 62.6% underwent RT, either ex-
clusively or with adjuvant intent. On the other hand, 32.6%
received chemotherapy.

Only one patient, who was diagnosed with adenoid cystic
carcinoma, declined the proposed surgical treatment and
opted for proton beam therapy. Notably, two years after
treatment, the patient exhibited clinical improvement with
no clinical or instrumental signs of persistent disease *'.
However, no long-term follow-up data are available, which
could be of particular interest considering the specific his-
tology of this case, characterised by a high probability of
long-term recurrence.

Gamma knife RT was employed in a 44-year-old patient
who had undergone maxillectomy, parotidectomy, and lat-
eral cervical lymphadenectomy for a mucoepidermoid car-
cinoma of the lacrimal sac. Six months after surgery, the
patient presented with diplopia due to tumour relapse in
the right cavernous sinus, and was deemed unsuitable for
neurosurgical intervention. Notably, the MRI conducted
4 months after gamma knife RT initiation revealed partial
regression of the mass, and another MRI after 4 years dem-
onstrated complete macroscopic tumour regression 2.

Outcomes

Recurrence and mortality rates of lacrimal pathways tu-
mours are very variable.

Benign tumours have good prognosis if completely excised,
although inverted papillomas tend to recur. The sample
considered in this review includes benign and malignant tu-
mours arising from the lacrimal sac and nasolacrimal duct;
this heterogeneity, together with the lack of information
about outcomes and recurrence in some articles, did not
make it possible to provide statistically significant data. An

interesting paper by Kadir et al. about lacrimal sac tumours
reported that the recurrence rate of invasive epithelial ma-
lignancies (SCC, mucus-secreting adenocarcinoma, and
non-keratinising SCC) appears to be approximately 50% .
Metastasis to the bone and skin has been reported in the
literature, especially for melanoma, mucoepidermoid car-
cinoma, adenoid cystic carcinoma, SCC, and sebaceous ad-
enocarcinoma. In our study, neck dissection was performed
in 10 cases, with evidence of lymph node metastasis in 6
patients. As reported by Kadir, evidence of lymph node me-
tastasis at diagnosis is significantly associated with a worse
overall and progression-free survival. Malignant melanoma
is associated with the worst prognosis despite aggressive
treatment '.

Clinical cases treated by an exclusively endoscopic DCR

CASE 1 BY KM ET AL. ¥

A 47-year-old man presented with unilateral epiphora, swell-
ing of the medial canthus, and periorbital pain that developed
over the past few months. Ophthalmological and neurologi-
cal evaluations revealed no diplopia, visual disturbances,
or headache. CT scan unveiled a calcified mass measuring
0.5 x 0.4 cm in the left nasolacrimal duct and a mucocele
in the left maxillary sinus. Dacryocystography indicated
contrast medium blockage. The patient underwent DCR
with marsupialisation of the mucocele and removal of the
neoformation. Silicone stents were placed and subsequently
removed after 6 months to ensure the patency of the lacrimal
passage. The tumour displayed an irregular surface, whitish
coloration, and hard consistency. Histopathological analy-
sis confirmed the diagnosis of a mature, compact osteoma.
Given the benign nature of the neoplasm, no further thera-
peutic steps were required. Symptoms completely regressed
postoperatively, and no signs of complications or recurrence
were noted at 24 months after treatment.

CASE 2 BY CHANG ET AL. **

A 55-year-old woman with a history of thyroid carcinoma
presented with epiphora persisting for several months. CT
scan revealed a neoformation originating from the right lac-
rimal sac, extending to the ipsilateral orbit and nasal fossa.
A biopsy under local anaesthesia identified the mass as a
SCC. The patient declined surgical interventions that could
even minimally alter her facial aesthetics, leading to the
exclusive adoption of an endoscopic approach. The mass
was successfully removed using image-guided surgery,
completely preserving both vision and ocular motility. The
postoperative course was uneventful. Subsequently, the pa-
tient underwent adjuvant chemo-RT. However, a follow-up
CT scan performed at 3 months postoperatively revealed
disease recurrence.
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CASE 3 BY AZHDAM ET AL. *

A 65-year-old woman with a clinical history of chronic
oedema of the right lower eyelid and epiphora presented
with a solid lesion in the subnasolacrimal area, lacking ra-
diological features indicative of malignancy on CT. Preop-
erative diagnostic endoscopy revealed a right deviation of
the nasal septum and swelling corresponding to the right
lacrimal sac. The patient underwent endoscopic excision
of the lesion, medial maxillectomy, septoplasty, and DCR.
Intraoperative biopsy indicated the benign nature of the le-
sion, with smooth walls and no evidence of bone invasion
or other malignant characteristics. The final histological
examination identified the lesion as an angioleiomyoma,
obviating the need for further medical and/or surgical treat-
ments.

CASE 4 BY HAFT ET AL. ¥

A 60-year-old man incidentally discovered a neoplasm
located beneath the inferior turbinate with dilation of the
ipsilateral nasolacrimal duct during a contrast-enhanced
CT scan. Subsequently, an endoscopically guided biopsy
was performed, revealing a tumour of glandular origin. The
patient underwent endoscopic DCR, complemented by en-
doscopic medial maxillectomy. The conclusive histological
examination confirmed the presence of a pleomorphic ad-
enoma and, therefore, no further therapy was administered.
At 8 weeks postoperatively, the patient exhibited no signs
of surgical complications or disease recurrence.

CASE 5 BY TURRI-ZANONI ET AL. ¢

A 41-year-old man complained of right nasal obstruction
and epistaxis. Endoscopic examination and contrast-en-
hanced MRI showed a confined right lacrimal sac neofor-
mation without orbital invasion. Therefore, an endoscopic
biopsy was performed, and the mass was identified as an
olfactory neuroblastoma Hyams II. The tumour was staged
as Kadish B. Subsequently, he underwent an endoscopic
endonasal resection, with total ethmoidectomy, medial
maxillectomy and removal of the medial wall of the right
lacrimal sac. During surgery, frozen sections revealed no
invasion of the olfactory mucosa. Consequently, dural re-
section and olfactory bulb removal were not performed.
Histologic examination confirmed the diagnosis of olfacto-
ry neuroblastoma. The patient underwent adjuvant RT. No
evidence of disease was seen after 12 months of follow-up.

CASE 6, ORIGINAL CASE TREATED AT “SANT’ ANNA”
HospiTaL (Como)

A 74-year-old Caucasian woman presented with a pro-
longed history of left epiphora and recent recurring ipsilat-
eral epistaxis. Nasal endoscopy revealed a bleeding neofor-
mation emerging from the left inferior meatus. CT scan and
gadolinium-enhanced MRI identified the lesion’s epicentre
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within the nasolacrimal duct, with widening of its caudal
part and abutment of the tumour from the Hasner’s valve
(Fig. 1). Histological analysis confirmed it to be an inverted
papilloma with high-grade dysplasia. To achieve complete
surgical excision, an endoscopic medial maxillectomy ex-
tending to the inferior turbinate and the apical portion of
the nasolacrimal duct was performed. Intraoperative histo-
pathological examination of frozen sections ensured a radi-
cal resection without lacrimal sac infiltration. Surgery was
successful, with no complications and complete resolution
of epiphora. Pathological examination later confirmed the
diagnosis of sinonasal papilloma with mixed growth pat-
tern and in situ SCC within high-grade dysplasia (Fig. 2).
Six-month follow-up showed no recurrence (Fig. 1).

Discussion

This study gathered data from patients diagnosed with
lacrimal pathways tumours across various institutions.
It analysed histology, surgical approaches, and adjuvant
treatments applied. The primary objective was to evaluate
the feasibility of utilising minimally invasive approaches
to lacrimal pathway neoplasms, particularly endoscopic
DCR. The study sought to explore the oncological out-
comes and prognosis of patients undergoing this specific
treatment modality.

From the present analysis, the most frequently encountered
tumour was SCC, found in 36.7% of cases, followed by
neoplasms of lymphatic origin and melanomas. Benign tu-
mours were identified in 9.8% of cases, with the most com-
mon histology being papilloma (inverted, transitional and
exophytic types).

Our literature review confirms that the imaging techniques
employed for the loco-regional study of this type of tumours
include CT and contrast-enhanced MRI, although there
was no homogeneous use of these methods across all in-
vestigated studies. In some papers, only contrast-enhanced
MRI was used, while in others, only contrast-enhanced CT
was employed. The recommendation should be to use both
techniques in cases of suspected mass in the lacrimal path-
ways, since the information obtained from the combination
of both methods is helpful in guiding treatment decisions.
Currently, due to the rarity of these neoplasms, there is
no defined staging system for lacrimal pathway tumours.
Canzone et al. proposed a staging system based on the out-
comes of 69 patients with SCC '?: 1. tumours confined to
the lacrimal sac fossa; II. tumour invasion of lacrimal cana-
liculi/globe/nasolacrimal duct; III. tumour invasion of par-
anasal sinuses; IV. invasion of orbital apex, lymph nodes,
and/or distant metastasis 2. However, the literature review
conducted herein confirms that this type of staging system
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Figure 1. A) endoscopic appearance of the lesion during first examination; B) MRI showing a polypoid mass (10 x 7 mm in axial dimension) arising from the distal
nasolacrimal duct, mildly hypo-intense on T1 and T2-weighted images, and avidly enhancing on post-contrast images with hypo-intense borders; C) follow-up MRI
at 6 months after surgery showing no evidence of recurrence; D) endoscopic follow-up at 6 months after surgery showing no recurrence with residual nasolacrimal
duct patency (white arrow: infraorbital nerve; white ring: opening of residual nasolacrimal duct, blue line: middle turbinate residue).

Figure 2. A) surgical specimen including left inferior turbinate and a white, shiny, multilobulated, and exophytic mass of 9 x 6 x 5 mm protruding from the naso-
lacrimal duct opening; B) exophytic and endophytic growth pattern (haematoxylin and eosin, 4x magnification); C) transitional epithelium with scattered goblet cells

and squamous metaplasia (haematoxylin and eosin, 100x magnification).

is not widely applied, making it challenging to compare
results across different institutions. In this regard, an effort
to adopt a shared staging system could assist in gathering
multicentric data, enabling the comparison of more homo-
geneous oncological outcomes based on disease stage.

Alongside histological type, tumour size, local infiltration,
potential aesthetic-functional impact of resection, and the
patient’s general conditions are all factors to be considered
in planning treatment. Considering the crucial position of
the lacrimal pathways in relation to the orbit, nasal pyra-
mid, paranasal sinuses, and cranial base, especially in cases
of advanced and extensively infiltrating neoplasms, achiev-
ing radical resection becomes challenging without employ-

ing extensive and demolitive approaches. Consequently, a
multidisciplinary approach that combines surgery, RT, and
systemic treatment is often utilised and should be evaluated
within a multidisciplinary setting.

Considering the standard approach, management of these
tumours typically involves surgical resection, followed in
most cases by adjuvant RT. However, this approach poses
challenges due to the close proximity of the lacrimal path-
ways to the orbit, the primary organ at risk. Orbital exen-
teration is often included in the therapeutic plan, and ex-
tensive resection involving portions of the maxilla, orbital
frame, and facial soft tissues is undertaken *’. Nevertheless,
it remains unclear whether the addition of orbital exentera-
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tion, as well as the use of such extensive resections, is truly
effective in improving prognosis *, similar to the case of
orbital apex involvement by paranasal sinus tumours. Ad-
ditionally, the procedure adds morbidity that is related not
only to the loss of ocular function, but also to the psycho-
logical impact associated with facial disfigurement *.

This literature review suggests that an exclusively endo-
scopic approach is insufficient to manage these types of
tumours and has been employed in only 1% of the cases
analysed. This approach might be suitable for early-stage
tumours that are limited to the lacrimal sac (stage I) or, at
most, extending to the nasolacrimal duct without involve-
ment of the canaliculi or orbital cavity (selected stage II).
In most cases, however, surgical intervention requires an
external approach, sometimes with the need for simulta-
neous reconstruction. The primary utility of an exclusive
endoscopic approach lies in obtaining adequate material
for pre-treatment diagnosis, which is crucial in therapeu-
tic planning based on histotype. In a significant percent-
age of cases (29.7%) biopsy led to a diagnosis followed by
non-surgical treatment. In 72.3% of these cases, the biopsy
was obtained exclusively through an endoscopic approach,
avoiding external incisions to obtain an adequate sample.
The combined use of the endoscope for definitive surgical
treatment was relatively rare, accounting for 11% of cases
overall (DCR + DCT was used in 7.9% of cases, while a
combined open surgery + DCR approach was applied in
5.7%). In these cases, the endoscope assists the surgeon,
especially in managing the deep extension of the pathology
towards the paranasal sinuses or the posterior region of the
orbit, which are areas with poor visibility even with exter-
nal approaches. Use of the endoscope can provide better
visibility and disease control at this level, similarly to para-
nasal sinus tumours ***!. Although this statement cannot be
evidence-based for lacrimal sac tumours due to the rarity of
such a disease, it is reasonable to assume that the advantage
afforded by the endoscope may play a similar role in this
type of condition.

Conclusions

Managing lacrimal sac tumours poses a complex and mul-
tidisciplinary challenge. Lack of international consen-
sus on the staging of lacrimal tumours makes it difficult
to establish standardised treatment strategies. However,
it is evident that the most appropriate approach depends
on histological type, tumour size, and the patient’s overall
condition. Use of endoscopic DCR has shown promise for
stage I lacrimal sac tumours that do not involve the cana-
liculi, offering success rates similar to external DCR but
with fewer postoperative complications, superior aesthetic

S78

results, and shorter recovery times. However, for more ex-
tensive tumours or those with an infiltrative behaviour, a
minimally-invasive endoscopic approach does not seem to
be sufficient in obtaining local disease control. The surgi-
cal goal should remain radical resection, which cannot be
sacrificed for the sake of the surgical technique employed.
Finally, it is crucial to emphasise the importance of a multi-
disciplinary approach that combines surgery, RT, and phar-
macological therapy to achieve the best clinical outcomes,
similar to what has become the standard of care for parana-
sal sinus tumours.
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