
Abstract. Background/Aim: Lacrimal sac tumors are rare
tumor types, with a long time interval from disease onset to
diagnosis. We aimed to investigate the characteristics and
outcomes of patients with lacrimal sac tumors. Patients and
Methods: The medical records of 25 patients with lacrimal
sac tumors initially treated at the Kyushu university hospital
from January 1996 to July 2020 were reviewed. Results: Our
analysis included 3 epithelial benign tumors (12.0%) and 22
malignant (88.0%) tumors (squamous cell carcinoma, n=6;
adenoid cystic carcinoma, n=2; sebaceous adenocarcinoma,
n=2; mucoepidermoid carcinoma, n=1; malignant lymphoma,
n=10). The average time from symptom onset to diagnosis
was 14.7 months (median=8 months; range=1-96 months).
The analysis of patients revealed that lacrimal sac mass
(22/25, 88.0%) was the most frequent symptom and a possible
tumor marker. Most epithelial benign (n=3) and malignant
epithelial (n=12) tumors were treated surgically (14/15,
93.3%). One malignant case was treated with heavy ion beam
therapy. Eight patients were treated with postoperative
(chemo)radiation therapy because of positive surgical
margins (including one unanalyzed case). Local control was
ultimately achieved in all but one case. The patient survived
for 24 months with immune checkpoint inhibitors and

subsequent chemotherapy for local and metastatic recurrence.
Conclusion: We report our experience in the diagnosis and
treatment of lacrimal sac tumors and analyze the clinical
trends in cases involving these tumors. Postoperative
radiotherapy and pharmacotherapy, including immune
checkpoint inhibitors, may be useful for recurrent cases.

The lacrimal duct is composed of a lacrimal punctum, lacrimal
duct, lacrimal sac, and nasolacrimal duct. While tumor
development is rare (1), lacrimal sac tumors are the most
common lacrimal duct tumor (2-5). There are few coherent
reports, with most being case reports. Lacrimal sac tumors are
usually malignant (55%-100%), (2-4, 6) and early detection is
desirable. Symptoms are unlikely to occur unless the tumor is
enlarged. Tumor detection often occurs when there is
obstruction of the lacrimal canal, such as tears, or lacrimal sac
symptoms, such as reddening and pain in the skin. These non-
specific clinical manifestations can cause misdiagnosis of
lacrimal sac tumor as dacryocystitis, and patients continue to
receive treatment for dacryocystitis, such as nasolacrimal duct
cleaning, for a prolonged period of time (2, 4).

Because of the various histological systems of lacrimal sac
tumors, treatment should be based on histological type and
degree of pathologic progression (3). Papillomas are the most
common epithelial tumor (36%) and tend to recur (10%-40%),
particularly inverted papilloma, due to its high rate of malignant
transformation. Among malignant tumors, squamous cell
carcinomas occur most frequently. Other malignancies include
adenocarcinomas, mucoepidermoid carcinomas, adenoid cystic
carcinoma, and basal cell carcinoma. Despite treatment,
however, rates of carcinoma recurrence and mortality are
approximately 50% and approximately 37%-100%, respectively,
with mortality rates increasing with recurrence. Local
recurrence occurs because of inadequate resection margins due
to adjacent anatomical structures. Multidisciplinary treatment,
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such as radiotherapy, is most effective. If the pathology requires
resection, depending on the extent of tumor progression,
adjacent structures, such as the eyeball, nasal bone, maxillary
bone, or sinus, may have to be removed (1).

Advanced medical treatments such as heavy particle ion
beam therapy and immune checkpoint inhibitors (ICIs) are
used to treat malignancies. We herein report our experience
in diagnosing and treating lacrimal sac tumors and analyze
the clinical trends in lacrimal sac tumor cases in our hospital.
We aimed to investigate the characteristics and outcomes of
patients with lacrimal sac tumors.

Patients and Methods
Patients. Out of 547 cases of orbital-related tumors and lacrimal duct
tumors treated at the Kyushu University Hospital from January 1996
to December 2019, 25 were diagnosed as lacrimal sac tumors. The
inclusion criteria were as follows: 1) patients with lacrimal sac tumor
treated at Kyushu University Hospital from January 1996 to
December 2019; and 2) age ≥20 years. Patients who were <20 years
of age were excluded from the study. This was a retrospective study
with clinical data collected from medical records. All of these patients
with lacrimal sac tumors were diagnosed by our ophthalmologist and
head and neck surgeon based on the examination, computed
tomography or magnetic resonance imaging findings, where the
primary locus of the tumor was located in the lacrimal sac. Lacrimal
sac tumors were diagnosed when the tumors were most
predominantly located in the lacrimal sac region of the lacrimal duct.
Pathological diagnoses were made by a pathologist in our hospital.
This retrospective study was approved by the Institutional review
board of our hospital (reference number: 29-43) and was conducted
in accordance with the principles of the Declaration of Helsinki.

Results

Patient information is summarized in Table I. There were no
marked differences in the rate of males and females (14
males, 11 females). The average age was 58.7 (32-88) years
for all cases, 51.3 (46-60) years old for benign epithelial
tumors, 61.6 (45-87) years old for epithelial malignancies,
and 57.5 (32-88) years old for non-epithelial malignancies. 

Pathological results are summarized in Table II.
Malignancies accounted for 23 (88.0%) cases compared to 3
benign (12.0%) cases. All benign cases were papilloma.
There were 12 epithelial malignancies (48.0%) and 10 non-
epithelial malignancies (40.0%). Malignant epithelial tumors
included six squamous cell carcinomas (SCCs) of
undetermined papilloma origin and various cancers. All non-
epithelial malignancies were lymphomas.

Detailed data for the 25 primary patients were obtained from
medical records (Table II). In 22 of the 25 cases (88.0%), the
most common subjective symptom at diagnosis was a mass in
the lacrimal sac (Table III). Twenty-one patients (84.0%)
presented with lacrimation. One of the three patients presenting
with bloody lacrimation was diagnosed with benign epithelial

tumor. Fourteen patients (56.0%) had a history of chronic
dacryocystitis, and 5 had undergone dacryocystorhinostomy
(DCR). Diagnoses were made by an external incision biopsy
(n=20, 80.0%) or a transnasal biopsy (n=5, 20.0%). Only one
case was diagnosed by a biopsy during DCR. The average time
from symptom onset to diagnosis was 17.2 months (median=8
months, range=1-96 months). 

Treatment depended on the pathological diagnosis (Table
IV). The initial treatment of benign (n=3) and epithelial
malignancies (n=12) was surgery (14/15, 93.3%). Of the 11
patients with epithelial malignancies who underwent surgery, 8
were treated with postoperative (chemo) radiotherapy (Table V).
Patients with sebaceous adenocarcinoma who did not receive
surgical treatment chose heavy ion beam therapy but developed
recurrence of neck lymph node metastasis and therefore
underwent postoperative chemoradiation following neck
dissection. Regarding the operated epithelial tumors, 11 of the
14 patients (78.6%) underwent free-flap mandibular
reconstructions following resection, and 8 (57.1%) underwent
simultaneous reconstruction with nonvascularized bone grafts
with free bone grafting. Extended total maxillary resection with
eyeball resection was performed in two squamous cell
carcinoma patients and one sebaceous adenocarcinoma patient.
Only two patients with SCC underwent neck dissection as the
initial treatment, and one patient pathologically represented with
neck lymph node metastases (submental and submandibular
lymph node, no extranodal extension). 

Patient follow-up lasted until death or until the cut-off date
(December 31, 2021). The median duration of follow-up from
the diagnosis for epithelial malignancies was 37.5 (13-176)
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Table I. Pathological diagnosis of lacrimal sac tumor patients included
in the study (n=25).

       n % Median age (range)

Benign                                                  3        12.0 48.0 years (46-60)
   Inverted papilloma                           1          4.0
   Exophytic papilloma                       2          8.0
Malignant                                           22        88.0 61.0 years (34-88)
   Epithelial disease                           12        48.0 59.5 years (45-87)
       Squamous cell carcinoma            6        24.0
       Adenoid cystic carcinoma,         3        12.0
       cribriform type
       Sebaceous gland carcinoma        2          8.0
       Mucoepidermoid carcinoma,      1          4.0
       low grade
   Lymphoproliferative disease         10        40.0 62.5 years (32-88)
       DLBC lymphoma                        4        16.0
       MALT lymphoma                         4        16.0
       Burkitt lymphoma                        1          4.0
       KT cell lymphoma                       1          4.0

DLBCL, Diffuse large B-cell lymphoma; MALT lymphoma, mucosa-
associated lymphoid tissue lymphoma; NKT cell lymphoma, natural
killer cell lymphoma.
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months. Three of the 12 patients had locoregional recurrence,
but only one patient with sebaceous adenocarcinoma died of
locoregional and brain/bone metastasis. Two patients survived
with distant metastatic recurrences (one basaloid SCC and one
ACC). Of the non-epithelial tumors, MALT lymphomas were
treated with RT alone. Other malignant lymphomas were
treated with chemotherapy and/or radiation (e.g., combination
chemotherapy with rituximab, cyclophosphamide, doxorubicin,
vincristine, and prednisone). No surgery other than a biopsy
was performed for malignant lymphoma. The median follow-
up was 39.5 (6-171) months, and all patients survived.

Discussion

To date, approximately 800 cases of rare lacrimal sac tumors
have been reported (4). The present retrospective study
summarized clinical data of 25 such cases treated at the Kyushu
University Hospital. Two important concerns related to lacrimal
sac tumors are as follows: 1) Most were malignant tumors but
difficult to detect, and 2) R0 resection is often difficult because
of the proximity of the eye to the tumor lesion and the facial
changes that may result from surgical treatment. Therefore,
multidisciplinary treatment combining surgery, radiation
therapy, and drug therapy is considered necessary. Although a
clinical view of lacrimal sac tumors has been proposed, the
pathogenesis and effective treatment strategies are uncertain.
Our study provides information on lacrimal sac tumors.

Lacrimal gland tumors often include symptoms of chronic
dacryocystitis (4). Therefore, cases of dacryocystitis are
often misdiagnosed as a tumor when a lacrimal sac biopsy
is performed after a long period of chronic dacryocystitis. In
our cases, the average time from the symptom onset to the
diagnosis was 14.7 months (median=7 months, range=1-96
months), which is extremely long. A large percentage of
patients showed epiphora and a history or symptoms of
chronic dacryocystitis, such as running tears. However,
adherent masses and masses beyond the medial canthal
ligament were suspicious findings that should be noted (2,
5). The percentage of cases with a mass above the lacrimal
sac upon arrival at our hospital was 90.9%, and such lesions
were not detected early. Masses in the lacrimal sac region
progress after the diagnosis. Therefore, it is clinically
difficult to differentiate from chronic dacryocystitis in the
early stage. 

Although DCR is commonly performed for chronic
dacryocystitis, a neoplastic pathology was found in only 55
of 3,865 (1.42%) cases by a routine lacrimal sac wall biopsy
performed at the time of DCR (7). The diagnostic rate of
lacrimal sac tumors by a biopsy at the time of DCR is low,
and a routine tear sac biopsy with DCR is not recommended
unless a tumor is suspected. Therefore, imaging studies, such
as magnetic resonance imaging, can help differentiate
lacrimal sac tumors from chronic inflammatory diseases (4).

in vivo 37: 1219-1225 (2023)

1222

Ta
ble

 II
.C

on
tin
ue
d

Pt
Ag

e 
Se

x
Ep

ith
eli

al 
or

 
Be

nig
n o

r 
Di

ag
no

sti
c 

Hi
sto

pa
tho

log
ica

l  
    

    
    

    
    

    
    

    
    

    
  S

ym
pto

ms
Tr

ea
tm

en
t 

DC
R

Pe
rio

d f
ro

m 
(y

ea
rs)

no
n-

ep
ith

eli
al 

M
ali

gn
an

t
M

eth
od

Di
ag

no
sis

his
tor

y o
f 

ap
pe

ara
nc

e o
f 

tum
or

La
cri

-
Bl

oo
dy

 
M

as
s o

f 
Ru

be
fac

tio
n 

Pa
in

Di
plo

pia
/

da
cry

oc
ys

tit
is

ch
ief

 co
mp

lai
nt 

ma
tio

n
lac

ri-
lac

rim
al 

of
 m

ed
ial

 
Oc

ula
r 

to 
dia

gn
os

is 
ma

tio
n

sa
c

ca
nth

us
mo

til
ity

 
(m

on
ths

)
dis

or
de

r

20
66

 
F

No
n-

ep
ith

eli
al 

M
ali

gn
an

t
In

cis
ion

al 
DL

BC
L

+
–

+
–

–
–

+
–

6
tum

or
bio

ps
y

21
38

 
M

No
n-

ep
ith

eli
al 

M
ali

gn
an

t
In

cis
ion

al 
M

AL
T 

+
–

+
–

–
–

–
–

11
tum

or
bio

ps
y

lym
ph

om
a

22
56

 
F

No
n-

ep
ith

eli
al 

M
ali

gn
an

t
In

cis
ion

al 
M

AL
T 

–
–

+
–

–
–

–
–

5
tum

or
bio

ps
y

lym
ph

om
a

23
67

 
F

No
n-

ep
ith

eli
al 

M
ali

gn
an

t
In

cis
ion

al 
M

AL
T 

–
–

+
–

–
–

–
–

5
tum

or
bio

ps
y

lym
ph

om
a

24
88

 
M

No
n-

ep
ith

eli
al 

M
ali

gn
an

t
In

cis
ion

al 
M

AL
T 

+
–

+
–

–
–

+
–

3
tum

or
bio

ps
y

lym
ph

om
a

25
69

 
F

No
n-

ep
ith

eli
al 

M
ali

gn
an

t
In

cis
ion

al 
NK

T 
ce

ll
+

–
+

+
–

–
–

–
5

tum
or

bio
ps

y
lym

ph
om

a

AC
C,

 A
de

no
id 

cy
sti

c c
arc

ino
ma

; D
CR

, d
ac

ryo
cy

sto
rhi

no
sto

my
; D

LB
CL

, d
iff

us
e l

arg
e B

-ce
ll l

ym
ph

om
a; 

M
AL

T 
lym

ph
om

a, 
mu

co
sa-

ass
oc

iat
ed

 ly
mp

ho
id 

tis
su

e l
ym

ph
om

a; 
N/

A,
 no

t a
va

ila
ble

;
SC

C,
 sq

ua
mo

us
 ce

ll 
ca

rci
no

ma
.



Our cases had a high rate of malignancy (22/25, 88.0%),
similar to previous reports (>55%). Also similar to other studies
was the high rate of malignant disease in patients >50 years old,
while benign disease tended to occur in the younger age group
(4, 5). The pathological diagnosis of benign lacrimal sac tumors
has been reported to include squamous cell papilloma,
transitional epithelial papilloma, fibrous histiocytoma, and
oncocytoma, in that order of frequency (2, 4, 8-10). Furthermore,
the pathological diagnosis of malignant lacrimal sac tumors has
been reported to include lymphoma, squamous cell carcinoma,
melanoma, transitional cell carcinoma, and mucoepidermoid
carcinoma, in that order of frequency. Our cases included
sebaceous gland carcinomas, which are quite rare.

The main treatment of epithelial tumors is surgery, although
the anatomical location of the tumor often does not allow for
adequate resection margins. SCC is found in 5.0%-15.8% of
cases reported for nasal sinus cancer and often coexists with
inverted papilloma (11, 12). Therefore, surgery is determined
based on the presence of malignancy (13-15) Medial
maxillectomy or extended maxillectomy was required in 11
cases in the present study, including 2 papilloma cases. After
resection, 11 cases required free-flap reconstructive surgery.
Advances in reconstructive surgery after resection can reduce the
risk of postoperative infection and improve the cosmetic
appearance. In the current treatment of epithelial malignancies,
as head and neck cancer, multidisciplinary treatment, including
postoperative (chemo)radiation therapy, is preferred. In 1982, Ni
et al. reported a series of 71 patients from Shanghai with
lacrimal sac carcinoma; the mortality rate was 43.7% despite
orbital exenteration and other radical surgical measures being
performed (2, 4, 16). However, recently, epithelial malignancy
of the lacrimal sac has been treated with a multidisciplinary
approach, as in our institution (3-5). Sawy et al. reported in 2013
that 3 cases of local recurrence in 14 patients were controllable
with 100% locoregional control and a median follow-up time of
27 months (3). The overall survival rate for the same period was
79%, which was significantly better than in earlier reports.
Multidisciplinary treatment in our 12 cases of epithelial
malignancy resulted in good locoregional control (11/12; 91.7%).
Distant metastasis occurred in three patients after initial
treatment. One of the three patients had TNM recurrence of
sebaceous carcinoma 12 months after initial treatment and died

36 months after initial treatment. Nivolumab, an ICI, was
administered for six months until disease progression, and then
paclitaxel was administered to stabilize the disease for nine
months. ICIs and subsequent chemotherapy, which have been
shown to be effective in other carcinomas, may be effective in
treating recurrence and metastasis of lacrimal sac tumors (17,
18). The aforementioned heavy particle therapy has also been
reported as a treatment option for advanced local lesions of sinus
tumors (19, 20). Although an evidence base for these therapeutic
modalities has not yet been established, their advent has led to
dramatic changes in treatment approaches. 

Another recent topic of interest is human papillomavirus
(HPV)-related squamous cell carcinoma. In the field of head
and neck squamous cell carcinoma, the characteristics of HPV-
infected cases in the oropharynx have attracted much attention
over the past decade (21). HPV-related cancers in the nasal
cavity have also been reported to have a good response to
treatment and a good prognosis (22, 23). Immunostaining
results for p16 and Rb, which are surrogate markers for HPV-
related cancers, can be combined to determine the presence or
absence of HPV-related cancers (24). In the present study, one
SCC case was also positive for p16 and Rb partial loss pattern,
suggesting it to be an HPV-related cancer. Although this case
had intraorbital extension and neck metastases, we assumed
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Table III. Summary of symptoms and history at initial examination of patients included in the study (n=25).

Symptoms Treatment DCR
history of 

Lacrimation Bloody Mass of Rubefaction of Pain Diplopia/Ocular dacryocystitis
lacrimation lacrimal sac medial canthus motility disorder

Number of patients 21 3 22 7 7 2 14 5
% 84.0 12.0 88.0 28.0 28.0 8.0 56.0 20.0 

DCR, Dacryocystorhinostomy.

Table IV. Initial treatment for epithelial tumors of the lacrimal sac
(n=15). 

Treatment n

Benign Medial maxillectomy and free-flap 2
reconstruction surgery

Endoscopic sinus surgery 1
Malignant Medial maxillectomy and free-flap 5

reconstruction surgery+PO(C)RT
Extended total maxillectomy and free-flap 3

reconstruction surgery+POCRT
Medial maxillectomy and free-flap  1

reconstruction surgery
Lateral rhinotomy 1

Dacryocystectomy+RT 1
Heavy-ion radiotherapy 1

POCRT, Postoperative chemoradiotherapy; RT, radiotherapy.



that it would respond to treatment as well as oropharyngeal
and sinonasal cancers. With chemoradiotherapy (CRT) after
eye-sparing surgery with neck dissection, the patient has been
free from recurrence for 17 months since the treatment. In the
future, there may be room to consider less-intense treatment
or CRT alone for HPV-related squamous cell carcinoma of the
lacrimal canal. The treatment strategy for malignant lacrimal
sac tumors should be updated, which will require the
accumulation of more case reports.

Several limitations associated with the present retrospective
study warrant mentioning. Due to the small number of cases,
variability of pathological diagnoses, and short follow-up
period, caution should be practiced before applying these
treatment approaches directly to clinical practice.

We reported our experience in treating lacrimal sac tumors
at our Institution. At the time of initial diagnosis, a mass in
the lacrimal sac region was observed in most cases, so
subjective symptoms of lacrimal sac tumors may prove
useful. Malignant tumors require multidisciplinary treatment,
that was performed in our case, achieving good local control.
In order to treat tumors in the fields of ophthalmology, head
and neck surgery, plastic surgery, radiology, and oncology,
cooperation among specialists in these fields is necessary.
Postoperative radiotherapy as a local treatment may be
useful. New options for making diagnoses and performing
treatment are being introduced, and we need to take
advantage of these advances to improve the patient
prognosis. For this reason, we need to continue to examine
these cases to help guide future treatment strategies.
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