




Endoscopic visualisation ofthe human nasolacrimal system: an experimental study

Figure 8 (a) Appearance
after dissection confirms
separate openings ofupper
and lower canaliculi into the
lacrimal sac. (b) l=lid
margin, a=anterior lacrimal
crest, c=canalicular
openings, and e=edge ofthe
reflected anterior wall ofthe
lacrimtal sac.

Fig 8a

the apparent eccentric location of the canalicular
lumen.

LACRIMAL SAC (A) (FIG 5)
In this position the tip is very close to the f
of the lacrimal sac. The central circular br
zone corresponds to the inner concavity
fundus. The two bright spots probably rep
mucosal folds.

LACRIMAL SAC (B) (FIG 6)
As the tip was withdrawn slightly the appe;
changed completely. The central brighte
was replaced by a central dark zone surro
by a bright area. This was more obvious
upper half of the picture. As the tip movec'
from the fundus the light being reflectec
reduced (and hence the bright to dark tran
and the light reflected from the side walls
sac came into the view (outer bright area).

LACRIMAL SAC (C) (FIG 7 AND FIG 9)
With gentle manipulation of the tip i
possible to visualise the inner openings
canaliculi. The upper and lower canaliculi o

Fig 9a
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Fig 8b

separately into the lacrimal sac in both cases. On
subsequent dissection this appearance was
clearly confirmed in one case (Fig 8). However in
the other case dissection presented an appear-
ance of partial separation (Fig 10).

NASOLACRIMAL DUCT (FIG 1 1)
An oval appearance of the upper end of
nasolacrimal duct was identified. The bright
spot near the opening is either an artefact or a
mucosal fold.

unded Discussion
in the The two prototype fibrescopes PF-5 and XTUF-
I away 11 investigated in this study provided clear and
I by it reproducible images of the entire nasolacrimal
sition) system. Our findings demonstrate progress from
of the previous attempts at endoscopic visualisation to

include orthograde and retrograde endoscopy.
This has enabled the visualisation of the inner
openings of the canaliculi and of the nasolacrimal
duct origin. In addition endoscopic appearances

it was have been confirmed by dissection.
of the The fibrescopes used were thinner than the
pened silicon tubing (1 19mm) suggested by Crawford"'

for intubation of the lacrimal system. The outer
diameters of the fibrescopes are compared with
the size of silver probes (Fig 12). The fine calibre
of these fibrescopes makes them inherently
flexible. Because of this the fibrescopes could not
be passed into the upper nasolacrimal opening

c during orthograde endoscopy and the inferior
turbinate had to be removed to facilitate retro-
grade endoscopy. Though the quality of images
generated by the fibrescope XTUF- 1 1 were
inferior to those of fibrescope PF-5, it may still
be the preferred endoscope for two reasons.

Fig 9b Firstly, greater thickness (1 1 mm compared

Figure 9 (a) The opening
ofcanaliculi into the
lacrimal sac.
(b) c=canalicular openings.
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Figure 10 (a) Partial separation ofcanalicular openings as seen on dissection. (b) l=lid margin, c=canalicular opening,
s=sac lumen, and a=anterior lacrimal crest.

Fig Ila Fig

Figure 11 (a) The view ofthe nasolacrimal duct origin.
(b) w=lacrimal sac, n=nasolacrimal duct opening, and
a=? artefact.

Figure 12 Comparison of
outer diameters (in mm,
magnified IOx) ofthe
fibrescopes and the
commonly used Bowman's
lacrimal probes. (Data have
been kindly provided by
KeyMed Ltd, Southend,
UK andjohn Weiss and
Son Ltd, Milton Keynes,
UK.)

.00

0-5 mm 1-1 mm

with 0-5 mm) provides increased rigidity and,
secondly, it has a 01 mm wide instrument
channel so that an introducer inserted through
the tip of the fibrescope may be used to increase
its rigidity. This instrument channel may offer
interventional possibilities using a suitably
designed laser probe. Under direct observation it
may be possible to 'cut' through a block in the
nasolacrimal duct. A high powered argon laser

* *e*
0-51mm1 0-69mm1 0-89mm 0-98mm 1 22mm1|

coupled to a 300 im quartz fibreoptic has been
used to create an intranasal dacryocystorhino-
stomy fistula in a patient undergoing endonasal
laser dacryocystorhinostomy.' This is claimed
to provide good haemostasis with reduced
morbidity. Gonnering et al'2 have reported
excellent results in 18 patients undergoing trans-
nasal laser assisted lacrimal procedures. They
performed laser rhinostomy with carbon dioxide
and potassium titanyl phosphate laser delivered
through a 300-600 Rm fibre under video endo-
scopic visualisation. In addition chromium-
sensitised, and thulium and holmium doped
YAG laser (THC:YAG laser) coupled to a 480
[tm optic probe can successfully create a limbal
sclerostomy.'3 The technique of probing used in
children with epiphora is a 'blind' procedure.
Bends in the course of the lower tear duct have
been shown'4 to exist and canalicular stenosis
following probing for congenital nasolacrimal
duct obstruction is a well known complication.'5
Using the technique described by us, the upper
nasolacrimal duct opening may be visualised and
the block in the lower nasolacrimal duct treated
under direct observation.

This technique, termed dacryocystoscopy, is
still experimental. However, further studies on

patients are planned to assess its full potential.

We are grateful to Mr Andrew Eakins ofKeyMed Ltd, Southend,
UK for providing the prototype fibrescopes and the recording
equipment. We thank Mr J J Kanski, FRCS, for his critical
reading of the manuscript.
The authors wish to declare that they have no commercial

interest in any of the instruments/products used in this study.
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