T-Tube Conformational Stent with Aspiration Used in
Dacryocystorhinostomy
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The development and increase use of the endoscopic techniques in endonasal surgery has encouraged the
practice of endoscopic dacryocystorhinostomy as a trustworthy alternative to external
dacryocystorhinostomy. The purpose of the present paper is to provide another insight into transnasal
endoscopic dacryocystorhinostomy by proposing the fitting, at the end of the intervention, of a conformational
stent model with aspiration made out of medical silicone similar to a Montgomery tube.
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Endoscopic surgery has seen a remarkable development
over the past decades, providing surgeons with a minimally
invasive and safe way when dealing with complex surgical
interventions, at least as far as the sinonasal area is
concerned.

The complexity of the technique and the variability of
the used technologies as well as the angulations of the
endoscopes allow for greater flexibility of the surgical
approach but also the realization of a wide range of surgical
interventions that until some time ago could only be
achieved through an external approach.

One of the interventions that has seen a change in the
surgical approach is dacryocystorhinostomy, which was
classically made by the external technique and nowadays
the transnasal endoscopic technique is preferred and
frequently used.

This procedure aims to achieve a direct drainage of tears
by opening the lacrimal sac at the level of the nasal cavity
when there is an obstruction of the nasolacrimal duct
(NLD).

Dacryocystorhinostomy (DCR) is a procedure that has
been practiced for over a century, described throughout
the history of medicine as a way of creating a drainage
pathway for tears either by using a cauteryon the lacrimal
bone or by opening the lacrimal sac in the maxillary sinus
and further placing a gold or silver stent, but the success
rates of these interventions did not exceed more than 80%
of the cases.

Currently transnasal endoscopic DCR is used in cases of
NLD whose obstruction is evident in facial trauma, external
DCR failure, as well as in young people with anatomic
variations or congenital malformations of the lacrimal
pathway. This technique is questionable to be used in cases
of acute dacryocytitis or anticoagulant treatments that can
not be stopped and it is eminently forbidden to be performed
in the case of lacrimal sac tumors.

In case of insufficient opening of the lacrimal sac at the
end of the surgery, it could be taken into consideration
fitting a stent to ensure permeability and, implicitly,
drainage of tears into the nasal cavity.

Various types of stents have been used over time to
achieve permeability of the post-interventional lacrimal
pathway and support the healing process by guiding to
define a new drainage system.

Technological evolution has led to the development and
use of medical silicone, a polymer chain whose structure
is centrally held together by oxygen bonds with a very low
overall molecular polarity, which gives it hydrophobic
properties, resistance to oxidation and aging. Additionally,
the structure of this polymer contains Si-C and Si-O polar
groups similar to ionic bonds, which provide an
extraordinary heat resistance performance and good
biocompatibility

Due to its remarkable properties, as high breathability
and permeability, medical silicone is used to create a wide
range of medical devices, including the lacrimal mounted
stents after DCR in which case, the indicated material,
seems to be a viable and successful option so far.

The purpose of the present paper is to provide another
insight into transnasal endoscopic dacryocystorhinostomy
by proposing the fitting, at the end of the intervention, of a
conformational stent model with aspiration, made out of
medical silicone similar to a Montgomery tube.

Experimental part

Transnasal endoscopic dacryocystorhinostomy is
realized under general anesthesia and transoral intubation.
Under endoscopic control, septoplasty is performed if the
septum through its structure blocks the access to the
median mediatus, then medialization of the middle
turbinate is performed to reveal the lacrimal crest, the
uncinate process and the bulla ethmoidalis. A vertical
incision is made at the anterior limit of the lacrimal crest
from the insertion of the middle turbinate and descending
to the upper limit of the inferior turbinate. The next step is
represented by two horizontal incisions parallel to each
other and placed at the extremities of the incision
described above, from the anterior to the posterior sides of
the lacrimal crest. By lifting the obtained flap, the lacrimal
bone will be visualized which will be drilled on an as large
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surface as possible in order to identify the medial wall of
the lacrimal sac (fig. 1.). This latter action is facilitated by
the use of a Bowman cannula that is inserted into the
inferior canaliculus (fig. 4.). Following, the incision of the
medial wall (fig. 2.) of the lacrimal sac in performed, in an
H shape, with the endoscopic scalpel to obtain a wide
opening of the lacrimal sac (fig. 3.).

There are situations where it is necessary to mount a
local stent in order to ensure proper postoperative drainage
to the nasal cavity of tears.

Through this paper, we want to propose a stent model
made of medical silicone primary monocannal tube with
a lateral angulated branch faced towards the nasal cavity
which helps the appropriate postoperative drainage with
the possibility of attaching a suction cannula to this arm
and a general conformation similar to a Montgomery T-
Tube (fig. 4.)

Fig. 1. Identifying the medial
wall of the lacrimal sac (here
there is a tension of the wall
probably due to a collection
found in the lacrimal sac)

Fig. 2. Incision on the
medial wall of the lacrimal
sac and purulent collection

evacuation

Fig. 3. Opening of the
lacrimal sac

'u Fig. 4. Conformational

Silicone Stent for DCR
resembling a

e Montgomery T-tube

1

This type of stent is thought to have initially inserted the
distal part into the lacrimal sac, then by vertical movement,
from inferior to superior, to insert its lower part facing the
Hasner valve. The angulated branch remains outside the
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dacryocystorhinostomy opening to the nasal cavity to
provide continuous drainage.

Results and discussions

The structure proposed by the monocanal character of
the main arm and the angled lateral branch, as well as the
light insertion technique indicates a high local adaptability,
but requires a detailed study for accurate calculation of
the material thickness and inner angulation of the drainage
corridor to be able to provide the whole concept a
functionality as high as possible.

Also a real import is the aspect of the free end of the
structure to the nasal cavity with the analysis of the
possibility of adapting a suction cannula and its dimensions
S0 as not to determine an important obstruction of the
medium meatus

Considering the development of medical silicone and
its properties that ensure a good biocompatibility and
increased its utility rate in various medical areas, we expect
that the proposed model will not meet a high rate of
complications like those mentioned in the literature in
previous years, such as placement granuloma and
subsequent obstruction of the stent.

Conclusions

Out of the need to increase the success rate of the
intervention taken in question, but also because of
controversial discussions about whether or not stenting
postDCR is a good option and evaluating the complications
occurring after the surgery, it is advisable to develop a model
that ensures good local permeability and drainage of
postoperative tears.

Thus, it is necessary to investigate in detail the features
of this proposed model and to carry out other studies that
highlight the results obtained and the subsequent feasibility
of the concept.
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