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Objective: To determine the usefulness of “routine” lacrimal sac biopsy to evaluate unsuspected neoplasm
or systemic disease in patients with acquired nasolacrimal duct obstruction.

Design: Noncomparative, interventional case series with histopathologic correlation.
Participants: Review of charts revealed histopathologic reports on 302 specimens from 258 patients who

had undergone routine dacryocystorhinostomy for clinical acquired nasolacrimal duct obstruction.
Intervention: Dacryocystorhinostomy (DCR) with histopathologic evaluation of lacrimal sac.
Main Outcome Measures: The following variables were extracted from the medical records: age, gender,

presenting symptoms, history of predisposing conditions, lacrimal system abnormalities noted before surgery,
dye disappearance test, dacryocystogram or dacryoscintillogram, appearance of the lacrimal sac during surgery,
and histopathologic report of the lacrimal sac specimen.

Results: Findings of histopathologic evaluation of 302 lacrimal sac specimens from 170 females and 88
males who had undergone routine DCR were reviewed. Evidence of systemic disease or neoplasia involving the
lacrimal sac was present in 10 specimens. All 10 positive specimens had a grossly abnormal appearing sac at
the time of surgery (n � 8), a known preexisting history of systemic diseases (n � 6), or both. The remaining 292
specimens showed chronic inflammation, fibrosis, or normal mucosa.

Conclusions: Only patients with known preexisting systemic disease or a grossly abnormal lacrimal sac had
“positive” histopathologic findings. We recommend that lacrimal sac biopsy in patients undergoing DCR should
be performed only in those with a positive history for systemic disease or an abnormal-appearing lacrimal sac
during surgery. Ophthalmology 2002;109:1214–1218 © 2002 by the American Academy of Ophthalmology.

Chronic inflammation and fibrosis of the lacrimal sac are the
most common histopathologic findings in patients undergo-
ing dacryocystorhinostomy (DCR) for primary acquired na-
solacrimal duct obstruction (NLDO).1,2 The incidence of
unsuspected lacrimal sac neoplasm or systemic disease in
patients undergoing “routine” DCR for clinical primary
NLDO has been reported variably in three clinicopathologic
studies. Linberg and McCormick1 found that 12.5% of 16
patients who underwent entire nasolacrimal canal biopsy at
the time of DCR had unsuspected pathologic features pre-
sumably responsible for nasolacrimal duct obstruction (one
case each of sarcoidosis and leukemia). Mauriello et al2

found no unsuspected lacrimal sac pathologic features in 37

patients undergoing lacrimal sac biopsy. Tucker et al3 re-
ported 150 patients with 162 lacrimal sac biopsies; they
found a 2% yield on routine lacrimal sac biopsy (one case
each of sarcoid granuloma, oncocytoma, and lymphoma).
Linberg and McCormick and Tucker et al recommended
that routine histopathologic evaluation of the lacrimal sac be
performed in all patients undergoing DCR. Lindberg and
McCormick did not comment on the intraoperative gross
appearance of the lacrimal sacs yielding positive specimens,
and although Tucker et al stated that lacrimal sacs in their
series appeared either consistent with chronic inflammation
or normal, many of their procedures were performed
through an endonasal approach, which allows only very
limited visualization of the lacrimal sac. Neither series
consistently commented on the role of previous medical
history in predicting a positive biopsy result.

Routine histopathologic evaluation of surgical specimens
is expensive and burdensome. The diagnostic yield of such
routine biopsy is unclear because of the relatively small
numbers and variable findings in the previously reported
series. Although we have also engaged in routine his-
topathologic evaluation of lacrimal sac specimens, we re-
viewed our findings to determine our diagnostic yield and to
determine if selective histopathologic evaluation of only
suspicious cases would prove equally effective at discover-
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ing underlying pathologic features in patients undergoing
DCR.

Materials and Methods

Three hundred two lacrimal sac biopsies obtained from 258 pa-
tients (44 bilateral cases) who underwent DCR for presumed
primary acquired NLDO from 1988 through 1999 at the University
of Cincinnati- and Cincinnati Eye Institute-affiliated facilities were
reviewed retrospectively. Preoperative assessment of the lacrimal
drainage system included history for predisposing conditions, in-
spection, palpation, digital expression of lacrimal sac contents, dye
disappearance test with 2% fluorescein, and irrigation of the lac-
rimal system. Dacryocystogram or dacryoscintillogram were ob-
tained in rare selected cases. Patients having signs or symptoms
suggestive of lacrimal sac tumor, visible or palpable mass above
the medial canthal tendon, bloody tears or reflux of blood on
irrigation, or an abnormal dacryocystogram were excluded from
the study. Patients with previous nasal trauma or surgery and
reoperations for failed DCRs were included.

Dacryocystorhinostomy was performed under local anesthesia
with monitored intravenous sedation. A generous portion of the
posterior lacrimal sac flap was excised and submitted in formalin
for histopathologic examination in all cases. Operative reports
were reviewed to determine any gross abnormality of the lacrimal
sac encountered at the time of surgery.

Results

A total of 302 DCRs were performed for acquired NLDO on 258
patients. Of these 258 patients, 170 (66%) were females and 88
(34%) were males, with an average age of 61.3 years (range,
10–95 years). Twenty-two patients had bilateral surgery and 236
had unilateral surgery. Dacryocystitis was present in 91 patients
(30%) in either acute or chronic form. History of nasal trauma was
present in 19 patients (6.3%).

The patients were divided into two groups on the basis of
history and clinical examination. Group 1 consisted of all patients
(258 specimens) with no known preoperative history or evidence
of systemic disease that might have been anticipated to involve the
lacrimal drainage system. Group 1 patients were further divided
into two subcategories: group 1a consisted of those patients whose
lacrimal sacs appeared grossly normal or merely inflamed on
inspection during surgery, and group 1b consisted of those patients
whose lacrimal sacs were noted to be abnormally thickened, pal-
pably indurated, or grossly infiltrated with visible neoplasm at the
time of surgery. Group 2 included all patients (44 specimens) with
known systemic disease before surgery that could involve the
lacrimal sac or duct. The results are shown in Tables 1 and 2.

Most of the 254 specimens in group 1a demonstrated varying
degrees of inflammation and fibrosis. Only one specimen demon-
strated an unsuspected histopathologic finding: a vascular malfor-
mation. Four patients in group 1b were noted to have pathologic
abnormalities other than inflammation and fibrosis. One specimen
demonstrated malignant lymphoma, and three specimens revealed
squamous papillomas on histopathologic examination. In each
case, abnormality of the lacrimal sac was grossly detectable and
commented on in the operative report.

Group 2 consisted of 44 specimens (11 bilateral) with a positive
history for local or systemic disease that might have involved the
lacrimal system (see Table 2). In this group, the lacrimal sac
biopsy confirmed the presence of systemic disease or neoplasm in
one patient (one specimen) affected by leukemia, one patient

affected by lymphoma, and two patients (four specimens) affected
by sarcoidosis. All the remaining specimens that were considered
at risk for secondary NLDO, showed only nonspecific chronic
inflammation (Table 2) with no evidence of lacrimal sac involve-
ment by the known underlying systemic disorder.

Discussion

The incidence of unsuspected lacrimal sac pathologic fea-
tures at the time of DCR has been reported to be between
0% and 12.5%. Several authors have recommended that
routine histopathologic evaluation of the lacrimal sac be
performed in all patients undergoing surgery to correct
primary acquired NLDO. However, routine histopathologic
evaluation is expensive, with surgical pathologic charges
ranging from $250 to $480 for each surgical specimen
reviewed in this study.

Table 1. Histopathologic Findings in 254 Patients with No
History of Preoperative Systemic Disease

Group 1a No. Group 1b No.

Ch. Inflam 220 Malignant lymphoma 1
Ch inflam, calcification 7 Squamous papilloma 3
Ch inflam, stone 6
Squamous, Benign metaplasia 4
Normal mucosa 16
Vascular malformation 1
Total 254 4

Group 1a had grossly normal or inflamed lacrimal sacs intraoperatively.

Group 1b had evidence of neoplasia upon inspection of the lacrimal sac
intraoperatively.

Ch � Chronic.

Table 2. Histopathologic Findings in Patients with Known
Preoperated History of Local or Systemic Disease Which Might

Involve Lacrimal Sac

Group 2 (Known
medical history)

Positive
Biopsy*

Negative
Biopsy†

Sarcoidosis 4 2
Leukemia 1 3
Lymphoma 1 1
Wegeners granulomatosis 1
Bladder cancer 1
Breast cancer 15
Cervical cancer 1
Lung cancer 3
Colon cancer 3
Gastric cancer 1
Inverting papilloma nose 1
Ovarian cancer 1
Thyroid cancer 3
Prostate cancer 1
Rectal cancer 1
Total 6 38

*Patients affected by systemic disease that also involved the lacrimal sac.
†Patients affected by systemic disease showing only chronic inflammation
of lacrimal sac.
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Bartley,4–6 in his extensive review, described primary
and secondary causes of NLDO. He found secondary causes
to include infection, inflammation, neoplasia, trauma, or
mechanical factors. Among neoplastic causes of NLDO,
Bartley found primary tumors of the lacrimal sac, secondary
obstruction resulting from local spread of an adjacent neo-
plasm, and metastasis from a distant primary were reported
to result in NLDO. For purposes of our review, we therefore
considered patients with any history of primary carcinoma
elsewhere to be potentially at risk for metastatic NLDO, and
these patients were included in Group 2, along with patients
with a history of systemic inflammation (sarcoidosis and
Wegener’s granulomatosis), known to affect the lacrimal
drainage system. In our large series, with the exception of
one specimen found to have histologic evidence of a vas-
cular malformation, only those cases with known preexist-
ing systemic disease or grossly abnormal intraoperative
findings were positive for unsuspected histopathologic fea-
tures. There were 254 specimens in group 1a, all with a
negative history for conditions that may result in secondary
NLDO. We did not suspect pathologic involvement of the
lacrimal sac in this group, and no gross abnormality of the
sac was noted during surgery beyond the expected inflam-
mation and thickening of mucosa often seen in cases with
chronic dacryocystitis or dacryolithiasis. Histopathologic
analysis of 237 specimens (93%) from this group showed
only varying degrees of inflammation, fibrosis, or benign
metaplasia, whereas 16 specimens (7%) showed normal
mucosa. One patient with a benign vascular malformation
showed no abnormality of the lacrimal sac at the time of
surgery. The patient has received no additional therapy and
has an experienced uneventful follow-up over 2 years. We
suspect the finding was serendipitous and probably unre-
lated to the underlying NLDO.

There were four patients in group 1b, all with a negative
history for systemic disease, but all with grossly abnormal-
appearing lacrimal sacs during surgery. Histopathologic ex-
amination confirmed neoplasia, including one malignant
lymphoma and three squamous papillomas. The patient with
lymphoma had no preoperative history or abnormal clinical
findings suggesting neoplastic involvement of the lacrimal
sac, but grossly abnormal and palpable thickening of the sac
was noted at the time of surgery. Systemic work-up showed
lymphoma involving the ethmoid sinuses bilaterally, and
the patient underwent radiotherapy and chemotherapy. The
three cases of squamous papilloma were localized to the
lacrimal sac only and were suspected from the abnormal
intraoperative appearance of the lacrimal sac. None has
recurred, with follow-up ranging from 6 months to 3 years.

The 44 specimens from group 2 had positive history for
the possibility of secondary NLDO, in the form of systemic
inflammation (sarcoidosis or Wegener’s granulomatosis),
leukemia, lymphoma, or a primary malignancy elsewhere
with potential for metastatic spread. Only one of four spec-
imens from the patients with a history of systemic leukemia
revealed leukemic infiltration of the sac on histopathologic
analysis, and one of two specimens from patients with a
previous history of lymphoma but no clinically detectable
abnormality on preoperative examination showed lympho-
matous involvement of the sac. In both the leukemic and

lymphomatous specimens, grossly abnormal infiltration of
the sac was noted at the time of surgery. The remaining 31
patients in this group had a positive history for primary
malignancy elsewhere with a potential for metastatic
spread. All of these patients showed varying degrees of
chronic inflammation but no histopathologic evidence of
metastatic involvement of the lacrimal sac.

Systemic diseases such as sarcoidosis or Wegener’s
granulomatosis can involve the lacrimal system and the
nasal mucosa. Four of six specimens from patients with
known sarcoidosis proved to have actual infiltration of the
sac with sarcoidosis on histopathologic examination. The
remaining two specimens showed only chronic inflamma-
tion of the lacrimal sac. The patient with a history of treated
Wegener’s granulomatosis, previously involving the nose
and the paranasal sinuses, failed to show any evidence of
active Wegener’s in the lacrimal sac specimen.

In our series, all four specimens (two patients) with
positive histopathologic evidence for sarcoidosis also had a
known history of systemic sarcoidosis. Preoperative nasal
examination failed to show active sarcoid in these patients,
but the possibility of lacrimal system involvement was
entertained. Chapman et al7 reported a series of 12 patients
affected by sarcoidosis who underwent bilateral DCR or
conjunctivo-dacryocystorhinostomy (CDCR), and in all
cases, the lacrimal sac mucosa appeared abnormal and
“greasy.” In one patient (two specimens) in our series,
however, the positive lacrimal sac was not grossly abnor-
mal. Control of nasal sarcoidosis with oral or intranasal
corticosteroids is required before DCR to prevent early
closure of the bypass.

Nonepithelial tumors such as lymphocytic leukemia and
non-Hodgkin lymphoma can affect the lacrimal system8 and
can present with NLDO. Linberg and McCormick1 reported
one unexpected case of secondary obstruction of the lacri-
mal sac by chronic lymphocytic leukemia, and Wirostko et
al9 reported a case of acute dacryocystitis as the presenting
sign of leukemia in a child. Tucker et al3 described a patient
with a history of systemic disease who underwent bilateral
DCR for clinical primary acquired NLDO, and the patho-
logic examination showed a monomorphic lymphocytic in-
filtration of the sac. Retrospective review of his past medical
history revealed that he had been diagnosed with lymphoma
6 years earlier.

Metastatic cancer involving the nasolacrimal sac is ex-
tremely rare. Bartley,4–6 in his series of patients affected by
NLDO secondary to a neoplastic disease, found that the
lacrimal sac was infiltrated by a metastatic breast adenocar-
cinoma in one case and by a metastatic malignant melanoma
in the second case. Other reported cases include one meta-
static choroidal melanoma10 and three metastatic prostate
carcinomas.11,12 The lacrimal sac appeared grossly abnor-
mal at the time of surgery in all of these reported cases. In
our series, all 31 patients who had a positive history for
primary solid tissue malignancy elsewhere had a normal-
appearing sac during surgery and none showed any involve-
ment of the sac histopathologically.

In conclusion, with the exception of a clinically insig-
nificant vascular malformation in one lacrimal flap, only
patients with known preexisting systemic disease or grossly
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abnormal-appearing lacrimal sacs during surgery were
found to have a positive yield on histopathologic examina-
tion of the lacrimal sac. With the exception of the clinically
insignificant vascular malformation, none of the 254 pa-
tients who had neither of the above findings had a signifi-
cant finding on histopathologic evaluation of the lacrimal
sac. Routine biopsy of the lacrimal sac does not appear to be
cost effective. In addition, there were no positive biopsy
findings in 31 patients with previous history of unrelated
primary malignancy (e.g., prostate, breast, etc.). We there-
fore recommend biopsy of the lacrimal sac be reserved for
patients with a known history of systemic disease with
potential for lacrimal sac involvement (sarcoidosis, Wege-
ner’s disease, lymphoma, leukemia) or a grossly abnormal
lacrimal sac discovered during surgery.
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Discussion
by

Jill A. Foster, MD

This retrospective study provides information on the value of
routine lacrimal sac biopsy and also adds to our knowledge about
the nature and prevalence of lacrimal sac pathologic features. The
authors performed a retrospective review of 302 lacrimal sac
specimens from 258 patients procured at the time of routine
dacryocystorhinostomy (DCR). Eleven specimens (3.6%) showed
unusual pathologic findings. In this series, there was only one case
of unusual pathologic features (i.e., a vascular malformation) that
would not have been detected using the screening methods of
abnormal appearance of the lacrimal sac at the time of surgery, a
medical history positive for a condition previously reported to be
a cause of secondary nasolacrimal duct obstruction, or both. The
experienced lacrimal surgeon in this series was 100% sensitive in
detecting epithelial neoplasia by intraoperative appearance alone
and was 100% specific in identifying an abnormal-appearing lac-
rimal sac. This level of accuracy may not be reproducible by a less
experienced surgeon.

An earlier study of lacrimal pathologic features by Linberg and
McCormick1 introduced the technique and concept of lacrimal sac
and duct biopsy at the time of DCR with detection of unsuspected
pathologic features. In their study, 2 of 16 patients (13%) had
abnormal pathologic features other than inflammation or fibrosis at
the time of biopsy. Those authors advocated lacrimal sac biopsy to
elucidate further the nature of primary acquired nasolacrimal duct
obstruction (PANDO) and to encourage studies such as this one to
determine the prevalence of unusual pathologic features. In 1992,

Mauriello et al2 found no unusual lacrimal sac or nasal mucosa
pathologic features in 44 patients with “complete acquired naso-
lacrimal duct obstruction.” In 1997, Tucker et al3 reported the
results of a prospective series of 162 biopsies in 150 patients with
PANDO. Three patients (2%) had “unusual pathology” that was
not inflammation or fibrosis. The present study adds to our infor-
mation base by reporting a larger series of patients and addressing
the question of the value of routine biopsy in detecting unusual
pathologic features.

In this study, 11 of 302 lacrimal sac specimens (3.6%) obtained
at the time of routine DCR showed unusual pathologic features.
With the exception of one vascular malformation that was not
clinically apparent, all of these abnormal biopsy results would
have been detected by following guidelines that recommend bi-
opsy in all cases where the lacrimal sac appears abnormal at the
time of surgery, when the patient has a medical condition that has
been previously recognized as a cause of secondary nasolacrimal
duct obstruction, or both. Additionally, all cases of lacrimal sac
neoplasia were detected by abnormal intraoperative appearance of
the lacrimal sac. The only cases in this series where pathologic
features would have remained undetected by clinical appearance
were two patients with sarcoidosis and one vascular malformation
that was believed to be a coexistent pathologic finding of no
clinical significance.

One could argue in favor of routine biopsy based on the
benefits of making the diagnosis of sarcoidosis. In this study, both
patients already carried the systemic diagnosis, but perhaps the
presence of the disease process in the lacrimal sac would change
the postoperative management. A new diagnosis of sarcoidosis
would not result in a cure of the disease, but it may explain and
instigate treatment for other previously unrecognized manifesta-
tions of the disease.
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