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Abstract

Endoscopic (END-DCR) and external dacryocystorhinostomies (EXT-DCR) are nowadays considered the gold standard
techniques for non-oncologic distal acquired lacrimal disorders (DALO). However, no unanimous consensus has been
achieved on which of these surgeries is the most suitable to the individual patient. Herein, we review the available litera-
ture of the last 30 years with the aim of defining a simple and reproduceable treatment algorithm to treat DALO. A search
of PubMed, EMBASE, Scopus and Cochrane databases was last performed in December 202| to examine evidence
regarding the role of END-DCR and EXT-DCR in primary and revision surgeries. If considered primary surgeries,
END-DCR should be preferred in case of intranasal comorbidities, given the possibility to directly visualize and treat
potential intranasal pathologies. Conversely, EXT-DCR should be chosen in case of need/preference for local anesthesia,
given the major historical experience and wider surgical field that helps to resolve intra-operatory complications (e.g.,
bleeding) in an uncollaborative patient. In the absence of the abovementioned conditions, the decision of one or
other approach should be discussed with the patient. In recurrent cases, END-DCR should be considered the treatment
of choice given the major likelihood to visualize the causes of primary failure and directly resolve it. In conclusion, END-
DCR should be considered the treatment of choice in revision cases or in primary ones associated with intranasal path-
ologies, whereas EXT-DCR should be chosen if local anesthesia is needed. In the absence of these scenarios, it is still open
to debate which of these two approaches should be used.
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the treatment of choice. However, over the past 40 years,
increasing evidence has shown that endoscopic endonasal
dacryocystorhinostomy (END-DCR) yields comparable
results and is associated with several advantages such as
the absence of external scar and less surgical time, with
the result that the endoscopic approach has gained popularity
even if an external approach is still preferred.*® Recently, a
systematic review has demonstrated that primary or second-
ary (non-oncologic) lacrimal obstructions can be equally
treated with EXT-DCR or END-DCR, given the comparable
success rates of nearly 90-95% of cases, with no superiority
of one over the other.”® In particular, among all surgical and
non-surgical approaches to DALO, these two surgeries have
demonstrated superiority compared to others like a trans-
canalicular approach, balloon dacryoplasty, and stenting/
probing of the lacrimal pathway.” As a result, END-DCR
and EXT-DCR should be considered the gold standard tech-
niques for DALO without, however, a clear standardization
of the surgical indications for one procedure over the other.
In addition, several factors have been hypothesized to influ-
ence the therapeutic decision between these two approaches,
although no unanimous consensus has been achieved.’

The aim of this article is to critically review the litera-
ture regarding the management of DALO in order to
propose a clear, standardized, and reproduceable thera-
peutic flow-chart to help clinicians decide whether
EXT-DCR or END-DCR is more appropriate for each
patient.

Methods

The ophthalmology and ENT departments of our Hospital
have developed a close collaboration for the management
of DALO.*’ As an attempt to methodically compare the
possible therapeutical strategies for DALO, systematic
reviews on PubMed, EMBASE, Scopus, and the Cochrane
Library were performed. Different surgical options and post-
surgical therapies for DCR were compared, as previously
published by our group in the last years.g’m These papers
are of utmost importance in the evaluation of the efficacy
of each therapeutic strategy, but may not be sufficient to
support one technique over the other in specific individual
conditions.

In particular, these meta-analyses have demonstrated the
superiority of endoscopic and external DCR over other surgi-
cal options but, in the choice between the two, a complex
interaction of anatomical conditions, comorbidities and
patient preference should be considered. Therefore, as an
attempt to identify the most suitable approach for the single
patient in the era of individualized medicine, a literature
review was performed in December 2021 through a structured
search in PubMed, EMBASE, Scopus and Cochrane
Databases. This review was intended to summarize and
update the evidence of the previous research with a focus
on specific conditions, and END-DCR and EXT-DCR were

examined for both primary and revision cases, addressing
potential factors that could influence the final decision of the
surgical approach: among these, possible systemic/nasal
comorbidities, age of the patient and the choice of anesthesia
were taken into account. The search string included “dacryo-
cystorhinostomy” in combination with each of the potential
factors previously described. All papers included had to be
written in English and describe a clear functional success
rate, defined as symptom resolution or less than MUNK 2
scale.'' Exclusion criteria were mixed cohort study of
acquired and congenital obstruction and articles analyzing
the management of oncologic obstruction of the lacrimal
pathway.

The selected papers were then ranked according to their
level of evidence and, according to the methodology
described by O’Brien et al.,'? were qualitatively reviewed
with the aim of establishing a reproduceable “decision
making” algorithm in the management of DALO.

Results

When initiating management of a patient suspected to have
a distal lacrimal obstruction, a multidisciplinary approach
between an ophthalmic surgeon and otolaryngologist is
highly recommended due to the need to evaluate the
correct lacrimal diagnosis and to identify possible intranasal
comorbidities.' If necessary, radiological imaging is feas-
ible (e.g., maxilla-facial CT), which, for some authors, is
particularly indicated in cases of recurrence, while for
others is used to achieve a correct diagnosis.'* When a
DALO is identified, EXT-DCR and END-DCR can be
equally considered the treatments of choice given the
similar functional success rate of these procedures,’
although no unanimous consensus has been achieved on
the selection criteria for one or the other option. The major-
ity of surgical indications are in fact mainly influenced by
the medical background of the clinician to whom the
patient is referred.” Nevertheless, in a scenario of persona-
lized medicine, the decision between an external and endo-
scopic approach should be tailored to the patient and some
considerations should be taken into account. Among all
aspects that should be considered to treat a DALO, the
most relevant identified in the literature are: (1) primary
vs secondary etiology; (2) primary vs revision surgery;
(3) general comorbidities that could influence the decision
of general vs local anesthesia; (4) presence of concomitant
sino-nasal pathologies; (5) age of the patient (Figure 1).

Primary vs secondary etiology

The etiology of lacrimal obstruction is a critical factor that
should be taken into account in the diagnostic work-up. In
the majority of patients, the distal obstruction is believed to
be idiopathic, also known as primary, while secondary eti-
ologies represent a minority of the causes of
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Figure 1. Therapeutic flow-chart for management of non-oncologic distal acquired lacrimal obstruction. *Antero-superior deviation
of the nasal septum are excluded because it causes difficult visualization of the surgical field so that an EXT-DCR may be advisable.
END-DCR: endoscopic endonasal dacryocystorhinostomy; EXT-DCR: external dacryocystorhinostomy.

obstruction.'>'® However, their distinction is critically
important as, in the latter group, specific therapeutical
options should be considered; furthermore, several
authors have pointed out the importance of dividing sec-
ondary cases into oncologic and non-oncologic eti-
ology.>'” In fact, considering that the non-oncologic
obstructions mainly affect the naso-lacrimal duct, so that
the surgical options remain almost identical to the
primary etiology (EXT-DCR and END-DCR), the oncolo-
gic nature of the DALO may involve any level of the lac-
rimal pathway and present a treatment algorithm that is
highly influenced by the histology and infiltration of the
surrounding structures of the malignancy.'® Considering
this, a complete assessment of all possible treatments for
malignancies of the lacrimal pathway is beyond the
scope of this manuscript that mainly analyzes the treatment
algorithm for primary and secondary non-oncologic
etiologies.

Primary vs revision surgery

END-DCR and EXT-DCR present a high success rate of
nearly 90%, although there is a possibility to have recur-
rences that need revision surgeries. Among all causes
for failure of DCRs, the most common are reduced
neo-rhinostomy dimension, cicatricial closure, fibrosis, intra-
nasal synechia, and concomitant sino-nasal pathologies (e.g.,
nasal septal deviation or middle concha bullosa) that were
not treated during the primary approach.'” For these

reasons, the approach to a failed DCR can be challenging
and either an external or endoscopic approach can be used.
Nevertheless, given the prevalence of intra-nasal etiologies
of DCR failure and the avoidance of another cutaneous inci-
sion, the consensus that an endoscopic approach should be
preferred in cases of recurrence is increasing: in fact, the
use of endonasal optic instrumentation allows direct visual-
ization of the cause of failure and the concomitant possibility
to treat it selectively.”*' Moreover, several mini-invasive
endoscopic approaches have been recently described with
encouraging results and reduced intra-operative surgical
insult, which possibly allows their application, in selected
patients, in local anesthesia.?>* As a result, in absence of
prospective comparative data between EXT-DCR and
END-DCR in revision surgeries, the application of an endo-
scopic approach seems to be, according to the literature, the
decision of choice.

In cases of primary surgery, additional factors should be
considered before deciding whether an endoscopic or
external DCR should be performed.

General vs local anesthesia

When the type of etiology and surgery has been defined, it
is essential to evaluate the general status of the patient with
DALO and eligibility for general anesthesia. Indeed, if it is
true that a surgical approach with an unconscious patient is
easier to perform, local anesthesia can be considered in
selective patients.” In particular, pharmacological
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innovations have now rendered general anesthesia (GA)
the approach of choice thanks to several advantages such
as optimal surgical condition and alleviation of the
patient’s anxiety and pain, especially during periosteal ele-
vation and osteotomies.?>** Nevertheless, in several cases,
the presence of significant systemic comorbidities might
jeopardize the possibility of GA, thus justifying the use
of local anesthesia: in this case, several advantages can
be noted such as reduction of surgical time, nausea, and
vomiting as well as reduced intra-operative bleeding and
hospitalization, with significant decreases in procedural
costs with almost no influence on the final procedural
outcome.”’*® In this regard, a recent meta-analysis that
compared END-DCR performed with general and local
anesthesia demonstrated that even in cases where
powered instruments were used the procedure in local
anesthesia provided good functional success rates, that
seems to be slightly different to GA (p=0.048):
however, due to the low number of available publications,
no conclusive statements were made.”’

On the other hand, local anesthesia, particularly during
an endoscopic approach, can cause several adverse events
such as perforation of the eyeball, retro-orbital bleeding,
damage to the optical nerve, burning of nasal fossa due to
peri-procedural application of diathermy during oxygen
supply, and discomfort of trickling blood into the throat,
which can be occasionally dangerous in patients with
altered sensorium secondary to sedation.> In addition, in
uncollaborative patients operated with END-DCR in local
anesthesia, there is the risk of difficult visualization of the
surgical field through the endoscopic instrumentations,
thus undermining the final outcome.*>2%°

For all the above-mentioned reasons, given the wider
surgical field through an external approach, which is
helpful in uncollaborative subjects, greater historical
experience, and no influence on the final success rate,
EXT-DCR should be considered the surgical approach of
choice in the treatment of DALO in local anesthesia,
even if no definitive data has been provided.

Presence of concomitant sino-nasal pathologies

As mentioned, the study of nasal fossae and sinuses is an
essential part of pre-operative work-up since the presence
of sino-nasal abnormalities is not always associated with
nasal symptoms (e.g., concha bullosa of the middle turbin-
ate) and could compromise the final success rate of the
DCR. In particular, pre-operative nasal endoscopy eventu-
ally associated with radiological examination (e.g., CT
maxilla-facial) is the mainstay of ENT pre-operative
work-up since it allows direct and precise visualization of
sino-nasal pathologies.'*?® Several studies have pointed
out that the presence of nasal comorbidities has a more
negative influence on EXT-DCR than END-DCR, since
in the latter approach it is possible to directly visualize

local abnormalities through endoscopic instrumentation,
which is not feasible through an external approach.’' In
addition, as already pointed out, the endoscopic approach
allows potential concomitant treatment of nasal pathologies
during DCR so that a common consensus favors END-DCR
compared to an external approach in these cases.”’!
Nevertheless, particular conditions, e.g., antero-superior
deviation of the nasal septum, which commonly do not
cause nasal obstruction, may justify the choice of
EXT-DCR. In fact, even if its concomitant surgical treat-
ment is feasible through an endoscopic approach, in the
case of a non-skilled endoscopist ENT-surgeon, the risk
of peri-operative complications and increase in surgical
time is considerable, so that EXT-DCR should be preferred
in this particular situation.*?

Patient age

In past years, an age >65 years was considered a criterion of
choice for EXT-DCR due to supposedly better outcomes in
this category of patients. However, the age of the patient is
not always indicative of severe general comorbidities, and a
recent study has demonstrated the reliability of END-DCR
with general anesthesia in the elderly. Specifically, in a
group of patients aged between 65 and 80 years and older
than 80 years, the END-DCR success rate was comparable
to patients younger than 65 years, such that the endoscopic
procedure should be considered equally efficacious to
EXT-DCR in this particular category of patients.>?
END-DCR is commonly described to have advantages,
compared to EXT-DCR, such as the absence of external
scar, less surgical time, earlier recovery, and fewer post-
operative complications.” On the other hand, the cost of
endoscopic instrumentation, marked learning curve, neces-
sity of two specialists (one otolaryngologist and one oph-
thalmologist) or one highly trained, and the impossibility
of concomitant treatment of proximal lacrimal pathologies,
have limited use of an endoscopic approach in past decades.’
Concerning the external scar, which for many is the
most critical aspect of an external approach, a case-series
analysis of our group of 245 single-surgeon EXT-DCR,’
demonstrated that patient satisfaction concerning the visi-
bility of the surgical scar is 91.8%, with no unesthetic
scars described. These results are an exception in the litera-
ture because, in most reports, scar visibility varies from 2.6
to 10.5% of cosmetically important scars and from 4 to
47% of slightly visible scars.**=° Nevertheless, some
authors have shown that scar satisfaction may not necessar-
ily associate with an objective outcome and no established
method for self-evaluation of the external scar is available,
making the assessment of this issue challenging.” In add-
ition, several authors have pointed out that modification
of face cosmesis is particularly critical in the case of a
flat nasal bridge or in a young patient with dark skin.>’~®
As a consequence of our results and the literature, the
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presence of an external scar should not be taken as the only
guiding principle when deciding the surgical approach for
the individual patient. This can be considered especially
true for the elderly, whereas, for younger or highly pig-
mented patients with a tendency to keloid formation, a
primary END-DCR may be preferred.*’

Regardless of the abovementioned considerations, the
final choice of the surgical approach should be left to the
patient.

Whether an endoscopic or external approach is chosen,
in both primary and revision cases, several studies found
no significant benefit on the final outcome of DCR when
using bicanalicular stenting or application of local mitomy-
cin C.**™* Lacrimal stenting, in particular, is controversial:
some authors suggested its benefit in the maintenace of the
patency of neo-rhinostomy, while others reported an
increase in granulations and infections.'®*~* Moreover,
recent meta-analyses have pointed out that no post-surgical
medical therapies, i.e., anti-inflammatory agents or antibio-
tics, influence the final results of DCR, and their adminis-
tration should be based on intra-operatory findings of
inflammation and infection.'®

Finally, controversy is still present regarding the correct
follow-up needed for DCR for a non-oncologic DALO. It
seems reasonable that this should be a minimum of 6
months for primary surgery and up to 18 months for revi-
sion surgery.*’

Discussion

The present review summarizes the evidence available
regarding the choice of proper surgical technique of
DCR in DALO patients with specific conditions. To the
authors’ knowledge, this investigation is the first attempt
to create a reliable, simple, and reproduceable treatment
algorithm for non-oncologic DALO.

The present work advises that, even if END-DCR and
EXT-DCR are the mainstay of management for DALO,
several factors should be taken into account.”®!° In par-
ticular, even if general anesthesia should be preferred,
important comorbidities may suggest use of local anesthe-
sia.?® In this case, EXT-DCR should be preferred for its
higher safety and experience in non-intubated patients.
The endoscopic approach, instead, should be preferred
when other sinonasal pathologies worthy of surgical treat-
ment are identified. In this regard, it must be highlighted
that the most common cause of failure for DCR is sinonasal
abnormalities'®; for this reason, and for the possibility to
directly visualize the closed neorhinostomy and identify
treatment for the specific cause of failure, END-DCR
should be preferred for revision surgeries.

Moreover, older age should not determine, by itself, the
indication to EXT-DCR, unless the patient’s comorbidities
are such as to suggest local anesthesia.”> The fear of a
visible facial scar, however, should be less emphasized

in the elderly and patients with non-pigmented skin,
since the percentage of unesthetic scars in this group is
extremely low.”

Concerning the limits of the present review, the main
ones are ascribable to the nature of the studies found in
the literature, which are primarily unblinded and non-
randomized, and sub-analyses for specific individual con-
ditions (i.e., nasal anatomical abnormalities) have not
been performed; in addition, the heterogeneity in pre-
and post-surgical management, the device used, and the
therapy prescribed may limit the generalizability of the
results.
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