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Abstract
Purpose—To investigate nonidiopathic causes of external dacryocystorhinostomy (DCR) failure.

Methods—The medical records of all patients with acute or chronic dacryocystitis who underwent exter-
nal dacryocystorhinostomy performed by the senior author over a 5-year period were retrospectively
reviewed, with attention to microbiology, pathology, and associated medical and history.

Results—A total of 52 lacrimal systems of 49 patients were included, with a minimum follow-up of 2
months (average, 15.5 months). Surgical success was achieved in 42 systems (87%). Of 7 failures, 6 had a
condition potentially associated with an increased risk of failure, including MRSA infection, Gram-nega-
tive infection, rhinosinusitis, lymphoma, inflammatory bowel disease, and early loss of lacrimal stents.

Conclusions—External DCR is a successful procedure for the treatment of nasolacrimal obstruction
associated with dacryocystitis. Various factors may affect surgical success, and awareness of these factors
may enable better patient counseling and surgical planning.

 
Introduction
Dacryocystitis is most often the result of an acquired
nasolacrimal duct stenosis leading to outflow obstruc-
tion and subsequent infection and inflammation of
retained stagnant contents within the lacrimal sac.1 The
etiology of most cases of dacryostenosis is idiopathic,
although it has been hypothesized to occur secondarily
to an ascending inflammation from the nose and
sinuses.2,3 The signs of acute dacryocystitis include sud-
den onset of erythema, edema, and tenderness in the
medial canthal area surrounding the lacrimal sac, which
itself may be distended. Chronic dacryocystitis is a more
indolent form of dacryocystitis, characterized by persis-

tent, low-grade inflammation associated with mucopuru-
lent discharge from the puncta; it is differentiated from
simple nasolacrimal obstruction, in which there is epi-
phora but no sign of low-grade inflammation or dis-
charge. The diagnosis of dacryocystitis establishes the
diagnosis of nasolacrimal duct obstruction (NLDO).4
Untreated, dacryocystitis is capable of progressing to a
vision or life-threatening condition, because the infec-
tion may evolve to preseptal cellulitis, orbital cellulitis,
meningitis, and even cavernous sinus thrombosis and
death.5
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The initial treatment of acute dacryocystitis may include
topical and systemic antibiotics, with possible incision
and drainage of the lacrimal sac, which serves the func-
tion of relieving lacrimal sac pressure and discomfort,
evacuating what is essentially an abscess cavity, and
providing material for microbiologic culture and sensi-
tivity testing.6,7 Definitive treatment is surgical.
Although there have been many revisions and modifica-
tions to surgical technique, the underlying principle of
surgical treatment, reestablishing patent communication
between the lacrimal sac and the nasal cavity, has not
changed since dacryocystorhinostomy (DCR) was intro-
duced over 100 years ago in 1904 by Toti.8

Success rates for DCR, whether performed externally or
endonasally, range from 69.9% to 100%, depending on
many variables.9,10 These success rates generally reflect
DCR performed for cases of obstruction both with and
without a history of dacryocystitis. In the present study,
we reviewed a series of subjects, all of whom were diag-
nosed specifically with dacryocystitis (either acute or
chronic) and who were treated via external DCR (ext-
DCR). Cases that failed postoperatively were evaluated
for possible associations that may be related to surgical
failure with the goal of highlighting a pathophysiology
for surgical failure that is not idiopathic.

Materials and Methods
This study was conducted with the approval of the Bos-
ton University Institutional Review Board, with
acknowledgement by the Massachusetts Eye and Ear
Infirmary Institutional Review Board. The medical
records of consecutive patients undergoing ext-DCR
performed by a single surgeon (SKF) from July 1, 2002,
to December 31, 2008, at Boston Medical Center were
retrospectively reviewed. The primary surgeon’s log was
queried for patients who had undergone external dacryo-
cystorhinostomy with an associated diagnosis of acute
dacryocystitis (ADC) or chronic dacryocystitis (CDC).
Patients who underwent ext-DCR for reasons other than
dacryocystitis (eg, NLDO with epiphora but without
signs or history ADC or CDC) were excluded. ADC was
defined clinically as symptoms of fulminant lacrimal sac
inflammation/infection, erythema, pain, and discharge
for <2 weeks’ duration prior to initial presentation. CDC
was defined clinically as the presence of chronic low-
grade inflammation and associated discharge that had
been ongoing or intermittent for >2 weeks’ duration.

Statistical Analysis
Data from included cases were entered into a spread-
sheet (Microsoft Excel, Microsoft, Redmond, WA) for

management and statistical analysis, which involved the
χ2 test for sex and the t test for comparison of age and
differences of preoperative duration of disease and sur-
gical outcomes.

Surgical Technique
A standard ext-DCR procedure under general anesthesia
was performed in all cases. The nasal cavity of the oper-
ative side was packed with 4% cocaine solution–soaked
cottonoids, and 2% lidocaine with 1:100,000 epinephr-
ine was injected subcutaneously in the medial canthal
area. The skin was then incised with a #15 Bard-Parker
blade, and blunt dissection was performed until the peri-
osteum of the frontal process of the maxilla was identi-
fied, which was incised with a #15 Bard-Parker blade. A
periosteal elevator was used to elevate the periosteum
over the anterior lacrimal crest and into the lacrimal sac
fossa, elevating the lacrimal sac and exposing the lacri-
mal bone. The lacrimal bone was infractured with a
closed hemostat, with care taken to avoid violation of
the nasal mucosa. A Kerrison rongeur was used to create
an osteotomy of approximately 1 cm to 1.5 cm in diame-
ter. The nasal mucosa was incised and anterior and pos-
terior flaps were created. Insertion of Crawford-style,
bicanalicular, silicone stents (FCI Ophthalmics, Marsh-
field Hills, MA) was performed after the superior and
inferior puncta were dilated. The stylets were used to
tent the lacrimal sac, and a #11 Bard-Parker blade was
used to incise the sac, creating anterior and posterior
flaps. The silicone stents were exteriorized through the
nose. The anterior nasal and lacrimal sac mucosal flaps
were anastomosed with 4-0 chromic gut. The Crawford-
tube stylets were then passed through a silicone retinal
sponge segment cut to approximately 1.5 cm in length to
serve as an intranasal bolster to prevent postoperative
stent prolapse. The incision was closed in two layers.

Postoperative Course
All patients were prescribed an oral antibiotic to be
taken 4 times daily for 5 days after surgery (cefalexin
250 mg, unless the patient had a beta-lactam allergy, in
which case ciprofloxacin or clindamycin was prescri-
bed). If there were known culture results, antimicrobial
therapy was directed appropriately according to sensitiv-
ity results. Erythromycin ophthalmic ointment was
applied to the skin incision 3 times per day until the first
follow-up appointment. Patients were seen at 1 week, 1
month, and 2 months after surgery and subsequently
according to clinical course. Silicone stents were
removed at the 2-month follow-up appointment. No
patients were prescribed steroids of any type. Surgical
success was defined by resolution of infection and a lack
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of symptoms, such as epiphora. Surgical failure was
defined as persistence or recurrence of dacryocystitis or
epiphora.

Results
A total of 54 adult patients were identified who met the
inclusion criteria. Of these, 4 underwent bilateral sur-
gery, yielding a total of 58 nasolacrimal systems. Five
patients (1 bilateral) were excluded for inadequate fol-
low-up, bringing the total number of patients to 49, with
52 nasolacrimal systems. The average follow-up time
was 15.5 months ± 17.6 (range, 2–74 months).

Of the 49 patients, 43 were female (88%; P =
0.00000013 [χ2]). The average age for male patients was
50.8 years ± 23.0 (range, 31–78); for females, 61.5 ±
19.6 (range, 17–89). The average age for all patients
combined was 60.2 years; there was no statistically sig-
nificant difference between the age of males and females
(P = 0.30).

Acute dacryocystitis was present in 14 patients (13
females). CDC was present in 30 females and 5 males,
for an overall total of 35 patients with chronic disease
(70%).

Bilateral cases occurred in 2 females and 1 male. Right-
sided procedures were conducted in 28 females and 3
males; left-sided procedures, in 18 females and 3 males.
There was no statistically significant difference in later-
ality among females (P = 0.14 [χ2]) or males.

Microbial cultures were obtained from 19 lacrimal sys-
tems (39%) that were found to have purulence in the lac-
rimal sac at the time of surgery. Culture results were pol-
ymicrobial in 7 and monomicrobial in 11. A single case
demonstrated no growth (an 83-year-old female with a
preoperative diagnosis of CDC). There were 10 Gram-
positive isolates (53% of total systems cultured) and 14
Gram-negative isolates (74% of total systems cultured),
as well as a single identified yeast (Table 1). The most
common Gram-positive pathogen was Staphylococcus
aureus (5 cases), followed by Streptococcal species (3)
and Propionibacterium acnes (2). The most common
Gram-negative pathogen was Haemophilus influenzae (5
cases), followed by Proteus mirabilis (2), Pseudomonas
aeruginosa (2), and others. Within the S. aureus isolates
were 3 cases of methicillin-resistant Staphylococcus
aureus (MRSA): (1) an 89-year-old institutionalized
female with CDC, type 2 diabetes mellitus, polio, and
psychiatric illness; (2) a 51-year-old female Palestinian
immigrant with CDC of 5-years’ duration; (3) a 73-year-
old male with CDC who underwent functional endo-

scopic sinus surgery approximately 1 year prior to pre-
sentation.

Tissue samples were obtained for histopathologic analy-
sis in 30 lacrimal systems (61%). Chronic inflammation
was seen in 26 samples (87%). Of these, 7 cases were
specifically associated with dense fibrotic tissue, 1 case
with a giant-cell foreign body reaction and 1 case with a
dacryolith. Two specimens were of loose connective tis-
sue, without evidence of inflammation. A single case
showed mild acute inflammatory changes. One case
demonstrated a lymphoid infiltrate consistent with lym-
phoma in a patient with known systemic lymphoma.

Of 52 lacrimal systems, 45 (87%) had a successful sur-
gery, defined as postoperative absence of dacryocystitis
and epiphora. Symptoms recurred in 7 cases (13% [6
females]). Laterality was split, with 3 right sides and 4
left sides. The details of the recurrent cases, including
disease duration, microbiology, and histopathology
when available, and relevant past medical, surgical, and
social history are presented in Table 2 and detailed
below.

Recurrent Cases
Case 1
An 89-year-old female nursing home resident with a his-
tory of type 2 diabetes mellitus, psychiatric illness,

Table 1. Microbiology of cultured, lacrimal sac contents
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polio, and osteomyelitis, who had right-sided intermit-
tent CDC of 4 months’ duration per history, developed
an associated preseptal cellulitis and on presentation to
the oculoplastics clinic was treated with incision and
drainage. Culture revealed MRSA. She was treated with
oral trimethoprim/sulfamethoxazole preoperatively and
underwent ext-DCR approximately 4 months following
presentation. Lacrimal sac biopsy demonstrated dense
fibroconnective tissue with minimal chronic inflamma-
tory changes. Two months postoperatively, she devel-
oped a recurrence of dacryocystitis. She underwent revi-
sion surgery 5 months after her initial operation; intrao-
perative cultures again returned MRSA. Following her
second procedure, she has been without recurrence for
55 months postoperatively.

Case 2
A 40-year-old healthy woman with a 2-month history of
left-sided epiphora followed by a 3-day history of dis-
charge and redness was diagnosed with acute dacryocys-
titis. She received a 2-week course of cefalexin and
underwent ext-DCR 3 months after initial presentation.
Intraoperative cultures were not obtained and mucosal
biopsy was not performed. The patient was without
problems at postoperative month 6 and did not return for
further follow-up until she developed tearing and dis-
charge at 34 months postoperatively. Revision surgery
was performed and the patient was without symptoms of
tearing or infection at postoperative month 6. Intraopera-
tive cultures and tissue samples were not obtained dur-
ing the revision surgery.

Case 3
A 51-year-old female Palestinian immigrant with hyper-
tension presented with a 5-year history of right-sided
tearing and intermittent discharge and low-grade inflam-
mation, consistent with CDC. Culture at presentation
revealed MRSA and Strep. viridans. The patient
received a course of Bactrim and ext-DCR was per-
formed 2 months following presentation. Intraoperative
cultures demonstrated no growth. Pathology specimens
were not obtained. She presented at postoperative month
15 with recurrence of CDC and underwent revision sur-
gery 20 months after initial DCR. Tissue samples
showed chronic inflammation and intraoperative cul-
tures revealed H. influenzae. She was without tearing or
discharge at the time of silicone stent removal at postop-
erative month 2.

Case 4
A 59-year-old healthy woman presented with a 4-year
history of left-sided tearing, discharge, and inflamma-
tion, consistent with CDC. Computed tomography (CT)
revealed mild pansinusitis (mucosal thickening). She
underwent evaluation with an otolaryngologist, who
advised a steroid nasal spray. Ext-DCR was performed 5
months later. Cultures were not obtained. Histopathol-
ogy was consistent with chronic inflammatory infiltrate.
Epiphora returned 3 months postoperatively, but she
deferred further surgical treatment.

Case 5
An 87-year-old woman with a history of right-sided
endoscopic DCR performed by another surgeon 3 years

Table 2. Failed case characteristics
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previously had persistent epiphora and lacrimal sac
enlargement, with intermittent punctal discharge and
inflammation. Preoperative culture of the discharge
revealed P. aeruginosa and E. coli. Histopathology fol-
lowing external revision DCR demonstrated dense
fibrous tissue, with chronic inflammatory changes con-
sistent with her presentation of CDC. Her symptoms
returned within one month of surgery, and she opted for
medical management only with oral antibiotic therapy.

Case 6
An 83-year-old woman with a history of lymphoma and
breast cancer had undergone radiation therapy and
tamoxifen treatment. She presented with left-sided,
acute dacryocystitis and was treated preoperatively with
amoxicillin/clavulanate empirically. One month after
presentation, she underwent ext-DCR. Cultures grew
Citrobacter freundii and P. aeruginosa, and histopathol-
ogy demonstrated chronic inflammation despite the
patient’s apparent acute presentation. The patient did
well until 35 months postoperatively, when she devel-
oped epiphora and mild purulent punctal discharge bilat-
erally. She declined further intervention.

Case 7
A 33-year-old man with a history of Crohn disease and
lymphoma presented with a many-year history of left-
sided tearing and discharge. Initial cultures and subse-
quent intraoperative cultures obtained several weeks
later demonstrated no growth. The bicanalicular silicone
stents placed at the time of ext-DCR “fell out” at postop-
erative week 4. He had a recurrence of symptoms and
underwent surgical revision at postoperative month 8.
Intraoperative cultures from the second surgery revealed
Strep. pneumoniae. Biopsied lacrimal sac tissue demon-
strated signs of chronic inflammation. The silicone
stenting remained in place until removal at postoperative
month 2. He remained without symptoms or signs of
recurrence at postoperative month 3.

Discussion
The overall 87% success rate of ext-DCR in this series
and the high proportion of female patients with NLDO
and dacryocystitis (88%) are comparable to previous
reports.9,11–15 Of the 7 cases of recurrent dacryocystitis
after DCR, 2 were associated with MRSA infection, 2
were associated with Gram-negative bacteria, 2 carried
an associated diagnosis of lymphoma, 2 demonstrated
very dense fibrosis of the lacrimal sac on histopathology,
1 had background pansinusitis demonstrated on CT, 1
had a history of inflammatory bowel disease; 1 had a

history of prior endoscopic DCR performed 3 years pre-
viously; and 1 had a loss of canalicular stents relatively
early in the postoperative course. Only case 2 had no
associated systemic illnesses or perioperative events to
possibly explain an increased risk of recurrence,
although this case did not have cultures or biopsy per-
formed, and it is therefore possible that an underlying
causative pathology could have been missed.

Dacryocystitis represents an infection within the lacri-
mal sac. Although postoperative DCR wound infection
is quite rare, such infection is associated with an
increased risk of surgical failure.14,12 The final postop-
erative intranasal ostium size following ext-DCR aver-
ages 1.8 mm in diameter.16 The primary anatomic cause
of DCR failure has been observed to be the formation of
intranasal soft tissue adhesions.17 It therefore seems rea-
sonable that the presence of bacterial colonization and
increased inflammation may contribute to closure of the
nasal ostium via stenosis and adhesion formation.

Evidence has shown that postoperative DCR patients
treated with antibiotic therapy have significantly lower
rates of postoperative wound infections.12,18 Whether
all patient undergoing DCR require systemic antibiosis
is debated. A recent large study of 697 external DCRs
found that prophylactic intravenous antibiotic therapy at
the time of surgery may be of benefit only in cases asso-
ciated with a history of mucocele, mucopyocele, or
frank dacryocystitis, because these cases were found to
have a higher rate of positive intraoperative culture.19

It is the preference of the senior author to treat all cases
of acute dacryocystitis medically with oral antibiotics
for 2 weeks prior to any surgical intervention to reduce
the underlying infection and quiet inflammation prior to
embarking on surgery. Some authors have proposed
dacryocystorhinostomy, most recently using endoscopic
dacryocystorhinostomy, as a direct treatment for acute
dacryocystitis.20 In their multicenter retrospective
review of 18 patients with acute dacryocystitis treated
via endo-DCR, Madge et al reported a 94.4% success
with an average of 12 months’ follow-up. It should be
noted, though, that all patients received either oral or
intravenous antibiotics for an average of 5 days prior to
surgery, with 66.7% having documented clinical
improvement prior to surgery.

Knowledge of the most common organisms associated
with dacryocystitis is helpful in directing empiric ther-
apy. In the present series, among surgical failures with
available bacterial culture results, there were 2 cases
with Gram-negative bacteria and 2 with MRSA. A
national multicenter prospective study of 89 patients
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examined the microbiologic spectrum of acute and
CDC.10 The majority of isolates were Gram-positive
species; the most common pathogen isolated was Staph-
ylococcus aureus (28.8%). Of these, 21% were MRSA.
Further, a significant proportion of cases (28.9%) were
not sensitive to the initial empiric antibiotic agent
chosen. Lacrimal surgery was performed in 93% of all
cases, and a success rate of 100% was reported, although
the follow-up time was not stated.10 There are other
examples of successful DCR performed in the setting of
MRSA, which is notable because the incidence of
MRSA is ever increasing.6,21,22 Freidlin et al reported
an increase in the proportion of S. aureus eye infections
that were MRSA, starting from 4.1% in 1998 and
increasing to 16.7% in 2005.23 A case series by Kotlus
et al examined MRSA-associated dacryocystitis specifi-
cally.22 Patients were treated preoperatively with combi-
nations of oral linezolid and topical fortified vancomy-
cin eyedrops. With this therapy, the authors reported
100% success in the 3 patients who underwent DCR and
100% failure in 4 patients who were unable to have sur-
gery. Certainly there can be successful DCR outcomes in
the presence of MRSA, and even in the present study
there was a case associated with MRSA that was suc-
cessful. It is likely, however, that in most cases of
MRSA, empiric antibiotics are not effective, allowing a
subclinical infection to persist in the immediate postop-
erative period that incites inflammation and contributes
to adhesion formation, ostium closure, and subsequent
surgical failure. There are known associations that
increase a person’s risk for MRSA colonization, includ-
ing recent hospitalization or recent outpatient clinic
visit, nursing home residence, history of intravenous
drug usage, history of antibiotic usage, and chronic ill-
ness.24 By noting these associated risk factors, it may be
possible to identify patients who may be more appropri-
ately treated with a nonstandard empiric antibiotic regi-
men or patients who should be screened for MRSA and
considered for direct early antibiotic coverage early
(either clindamycin or trimethoprime/sulfamethoxazole).
We advise allowing sufficient time for antibiotic treat-
ment to be effective and for all active inflammation to
settle prior to lacrimal surgery in these patients.

There may also be an increase in the prevalence of
Gram-negative bacteria associated with dacryocystitis,
particularly outside the US. Hartikainen et al showed a
16.7% Gram-negative prevalence in their studied sam-
ples from patients with lacrimal duct obstructions in Fin-
land, the most common Gram-negative bacterium being
H. influenza.11 Badhu et al found 18.7% Gram-negative
prevalence in their cross-sectional study of CDC in
Nepal.25 CDC was associated with Gram-negative bac-

teria 26% of the time in a study from Saudi Arabia, with
one-third of the Gram-negative isolates being H. influ-
enza.26 The most significant Gram-negative presence
has been reported by Briscoe et al, with 61% Gram-neg-
ative isolates in patients with purulent dacryocystitis in
Israel.27 In that study, the most common bacterium was
P. aeruginosa, accounting for 22% of all isolates (ie,
including Gram positive and Gram negative com-
bined).27 The authors noted frequent resistance of the
Gram-negative bacteria to the antibiotic agents routinely
selected for empiric therapy in dacryocystitis.26,27 US
data from Mills et al10 showed a 28.7% prevalence of
Gram-negative bacteria, with P. aeruginosa being the
most frequent. In the present study, Gram-negative bac-
teria were found in 74% of the lacrimal systems cul-
tured, with the most frequent being Haemophilus influ-
enzae, followed by P. aeruginosa and P. mirabilis. Case
3 was associated with H. influenzae (after previously
being MRSA positive at the time of initial surgery).
Case number 5 was associated with the Gram negatives
P. aeruginosa and E. coli. Cephalexin was the most
commonly empirically prescribed antibiotic in the
present series, and this first-generation cephalosporin
has good broad Gram-positive coverage (excluding
MRSA) and does have some activity against H. influen-
zae, the most commonly encountered Gram-negative
bacterium in this series. Cephalexin has little activity
against pseudomonas species and E. coli, however.
Therefore, it is reasonable to prescribe cephalexin (or
alternatively amoxicillin / clavulanate) as a first-line
empiric agent to treat dacryocystitis; however, cultures
should be routinely obtained (either from punctal dis-
charge or from incision and drainage of the lacrimal sac
for acute dacryocystitis) and antimicrobial therapy expe-
diently altered if indicated based on culture results.

Selection bias may have contributed to the relatively
high proportion of Gram-negative isolates identified in
the present study. Cases that appeared “worse” or had
more discharge may have prompted culture over cases
without such a clinical picture. Hartikainen et al11

showed that there is a qualitative difference in the puru-
lent discharge found in Gram-negative cases of dacryo-
cystitis (being more copious and thicker) in comparison
to Gram-positive infections. It is possible that this
thicker discharge may contribute to the surgical site
milieu and could potentially cause persistent inflamma-
tion and adhesion formation during the postoperative
period following DCR. Another aspect of Gram-nega-
tive infection is that frequently empiric antibiotics (first-
generation cephalosporin in the present study) are rela-
tively ineffective against Gram-negative organisms. The
presence of a relatively thick and copious discharge
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could therefore direct the clinician to potentially select
an empiric antimicrobial with greater Gram-negative
coverage while awaiting culture results.

Inflammation may also be associated with lacrimal
obstruction as well as with lacrimal surgery failure.
Inflammatory bowel disease (IBD)—either Crohn dis-
ease or ulcerative colitis—has been documented to have
an increased association with lacrimal drainage obstruc-
tion. McNabb et al showed a higher prevalence of IBD
(2%) in a cohort of patients with lacrimal drainage
obstruction compared to the estimated prevalence in the
general Australian population (0.3%).28 When the out-
comes of 9 post-DCR patients with IBD were assessed,
there was 1 case with partial success and 1 with recur-
rence of symptoms within the first postoperative year.28

There was also a high prevalence of sinonasal disease
among these patients, 2 of whom showed significant
sinus disease on CT.28 In fact, granulomatous inflamma-
tory changes have been directly observed in the conjunc-
tiva and nasal mucosa of patients with Crohn dis-
ease.29,30 The overall prevalence of sinonasal disease
has been reported to be as high as 48% in patients with
IBD.31 It is plausible that since increased sinonasal
inflammation appears to play a role in the development
of lacrimal system obstruction, it may also play a role in
post-DCR failure. In the present study there was a failed
surgery in a patient with chronic pansinusitis identified
on CT and a patient with Crohn disease.

The lacrimal drainage system functions as a mucosal-
associated lymphoid tissue and is thus capable of har-
boring malignant hematologic neoplasms and lymphoid
infiltrates.32 Such infiltration can cause lacrimal drain-
age system obstruction.33 Obstruction may be unilateral
or bilateral, as occurred during the post-DCR time-
period for case 6 in the present study. Slonim and Older
documented a case of bilateral DCR failure in a patient
with a history of chronic lymphocytic leukemia; the case
was peculiar in that the patient with leukemia had the
development of biopsy-proven solid lymphoma at both
DCR sites.34 It is important to maintain vigilance in
patients with a history of such malignancy. A biopsy of
the lacrimal tissue at the time of DCR may reveal active
disease in someone thought to be in remission.

There is debate regarding whether routine biopsy of lac-
rimal sac or nasal mucosal tissue is indicated at the time
of DCR. Anderson et al analyzed 377 DCR lacrimal sac
specimens and found 85% non-granulomatous inflam-
mation.35 The next most common pathology was sarcoi-
dosis (2.1%), followed by lymphoma (1.9%).35 More
unusual neoplasms occurred in isolation. Previously
undiagnosed malignancies were diagnosed in 2.1% of

cases, and the authors concluded that routine biopsy of
lacrimal sac tissue ought to be performed during all
cases of DCR surgery.35 A later prospective study of
193 consecutive endoscopic DCR lacrimal sac speci-
mens found non-specific inflammation in 76% and nor-
mal results in 23%; only 1.2% had a specific pathology.
The authors concluded that routine biopsy should not be
performed.36 The present study had similar rates of
bland inflammatory changes in lacrimal sac samples,
with only a single, specific pathology identified (lym-
phoma); interestingly, not in one of the recurrent dacryo-
cystitis cases. Specific pathologies, while rare in relation
to the majority of lacrimal system stenosis cases, do
exist and can be found on tissue biopsy performed dur-
ing DCR, such as a recently reported case of bilateral
nasopharyngeal amyloidosis.37 It therefore seems pru-
dent to leave the decision of whether or not to biopsy to
the discretion of the operating surgeon, who can relate
the clinical picture to the patient’s history.

Lacrimal intubation in DCR surgery has a varied history
and is also the subject of some debate.38 The senior
author prefers to place a silicone lacrimal stent at the
time of DCR in all cases, and this is routinely removed
at postoperative month 2. Case 7 in the present study,
associated with Crohn disease and lymphoma, was fur-
ther confounded by an early loss of bicanalicular stent-
ing. Sodhi et al reviewed 25 cases of patients at high-
risk for DCR failure; all cases were stented, and 100%
postoperative success was achieved when the stents
remained in place for at least 6 months, while there were
2 failures occurring with loss of stents at postoperative
week 3 and 1 failure with loss of stents at postoperative
month 3.39 Case 7 in our study could have been consid-
ered at high risk for DCR failure given his past medical
history, and it is possible that his early loss of lacrimal
stenting contributed to the failure.3

The present study is limited by the relatively short fol-
low-up period and by other weaknesses inherent to a ret-
rospective review (eg, selection bias, nonuniform inter-
ventions, etc). Postoperative lacrimal irrigation was not
performed in all subjects, because it is the senior
author’s practice to not instrument lacrimal systems in
patients who are without complaint or signs of epiphora
because doing so exposes them to unnecessary proce-
dural intervention. Intraoperative tissue biopsy was not
performed in all cases in this retrospective study; how-
ever, 100% tissue analysis may be considered advisable
in a future prospective study.

In conclusion, ext-DCR is a successful treatment for
patients with acute or chronic dacryocystitis; however,
there are certain identifiable factors that may affect the
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surgical outcome. Furthermore, there is still debate
regarding optimal surgical technique and the effect of
various perioperative factors on surgical outcome. One
problem is that the literature displays a wide range in
outcome assessments and follow-up timeframes. There
is a significant inverse correlation between DCR suc-
cess-rate and length of follow-up.15 Variables have been
highlighted in the present study that surgeons may wish
to consider when counseling and treating patients with
dacryocystitis, and these topics deserve further review.
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