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Lacrimal scintigraphy. II.

Its role in the diagnosis of epiphora
L. A. AMANAT,' T. E. HILDITCH,2 AND C. S. KWOK2*

From the I Tennent Institute ofOphthalmology, University of Glasgow, Western Infirmary, Glasgow, and the
Department of Clinical Physics and Bio-Engineering, West ofScotland Health Boards, Glasgow

SUMMARY Lacrimal scintigraphy (LS) was performed in 860 lacrimal drainage systems (LDS) in
188 patients with bilateral epiphora and 226 patients with unilateral epiphora. A very high
incidence of canalicular obstruction was found in these patients, the incidence being higher in the
group with unilateral epiphora. It is suggested that a canalicular block is a commoner cause of
obstructive epiphora than has been recognised previously and that LS is a reliable method of
studying the canalicular function. A significant number (42%) of the opposite asymptomatic eyes of
patients with unilateral epiphora were found to have an abnormality in the LDS, which supports the
view that abnormalities in the LDS tend to be bilateral. Only 25% of these asymptomatic systems
showed a normal drainage, confirming that physiological obstruction can exist below the lacrimal
sac in normal lacrimal drainage systems.

Epiphora is a common clinical condition which
confronts almost every ophthalmologist in clinical
practice. According to Jones one-third of patients
who see an ophthalmologist have epiphora or its
related complications. ' This is a very high figure when
compared with the experience of Foster,2 who found
that about 3-4% of patients attending an eye clinic in
the United Kingdom complained ofan excess of tears.
In the vast majority of patients the epiphora is due to
an obstruction in the lacrimal drainage system (LDS),
and, since the treatment is invariably surgical, a
careful assessment of the drainage is necessary to
determine accurately the level oflacrimal obstruction.
A careful examination and syringing may not always
provide enough information of the anatomical abnor-
malities and the physiological function.
Numerous diagnostic tests are available to assist in

the diagnosis, some of which are simple, others
difficult to perform and interpret. Perhaps subtraction
macrodacryocystography (SMiDCG) is the most
widely used, but although it is extremely valuable in
demonstrating anatomical abnormalities of the LDS3
it provides limited information about the physiology
of the system. Lacrimal scintigraphy (LS)-also
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termed lacrimal scintillography, nuclear DCG,
nuclear lacrimal scan, microscintigraphy, and dacryo-
scintigraphy-first described by Rossomondo et al.4
is a more physiological test and provides useful
information about the dynamics of lacrimal drainage.
Although it was found to be superior to dacryo-
cystography (DCG) in some studies,56 Hurwitz et al.
pointed out that, unless used with quantitation,
scintigraphy alone was of limited value and that even
then quantitative lacrimal scintillography (QLS) was
merely complementary to intubation macrodacryo-
cystography, and the 2 investigations interpreted
together gave the maximum possible clinical
information.7 Amanat et al.8 however, recommended
that SMDCG should be performed only if LS had
failed to diagnose the obstruction, since in their
experience the exact site of obstruction could be
accurately diagnosed in most patients by LS alone. In
a study of asymptomatic volunteers it was found that
QLS provided a sensitive and reproducible test of
canalicular function but had no role in the clinical
evaluation of lacrimal drainage from the lacrimal sac
to the nose.9

In view of this controversy surrounding the clinical
value of LS the present study was undertaken to
determine whether LS used alone was sufficient to
provide enough information about the further man-
agement of a patient with epiphora and to establish
whether quantitative criteria were necessary in
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clinical practice. It was hoped that the study would
also provide information on the mechanism of
drainage from the nasolacrimal duct to the nose in
normals and in patients with symptoms, and on the
question whether the distribution of the nature and
site ofobstruction as diagnosed by LS was comparable
to that diagnosed by dacryostography and reported in
other studies.

Material and methods

We included all patients in this study who were
referred to the Lacrimal Scintigraphy Clinic for
investigation of their epiphora. All patients had a
careful examination to detect any obvious abnor-
malities of the eyelids and lacrimal puncta. Any
abnormality found was taken into consideration
during the analysis of the study, as were the findings
of syringing when available.

Bilateral LS was performed in 415 patients, out of
whom 156 were males and 259 females. The age of
patients ranged from 3 to 96 years. Twelve patients
had the LS repeated once, while 2 patients had LS
performed 3 times. Thus altogether 862 systems were
studied in these patients.

TECHNIQUE OF LS
Before the test begins, the procedure is explained to
the patient in brief. With a felt-tipped pen a mark is
made at the midline on the forehead just above the
bridge of the patient's nose, who then sits upright
with the chin and forehead stabilised on an adjustable
stand secured to the 2-5 mm pinhole collimator of an
Ohio Nuclear Series 100 gamma camera which is
interfaced to a Varian V76 computer. The necessary
adjustments are made to ensure that the distance
between the patient's cornea and the pinhole is
approximately 85 mm, and then a band is tied round
the head to minimise any involuntary movements by
the patient. We now believe that it is unncessary to
empty the lacrimal sac by digital expression. With the
patient seated comfortably the study is commenced
and 12 seconds later 2MBq of technetium (99mTc)
tin colloid in 15 ,l isotonic saline are instilled
simultaneously into the eyes at the lateral canthi
using micropipettes. The patient is instructed to
continue blinking normally. The flow of the tracer
through the lacrimal passages is displayed on an
oscilloscope and on colour television display, with
dynamic data being acquired in the form of 100
frames each of 6 seconds' duration which are stored
on the magnetic disc of the computer. Static views are
also reproduced simultaneously on black/white
Polaroids at 0-30 seconds, 31-60 seconds, 1-2
minutes, 2-4 minutes, 4-6 minutes, and 6-10
minutes. At 8 minutes a 57Co marker source is placed

Table 1 Nature and site ofobstruction in patients
with bilateral epiphora

Complete canalicular obstruction 118 (31%)
Partial canalicular obstruction 98 (26%)
Complete obstruction at lower end of lacrimal sac 42 (11%)
Partial obstruction at lower end of lacrimal sac 30 (8%)
Complete obstruction of nasolacrimal duct 21 (5%)
Partial obstruction of nasolacrimal duct 20 (5%)
Functional obstruction* 12 (3%)
Patent dacryocystorhinostomy (DCR) 1
Partially blocked DCR anastomosis I
Technically unsatisfactory scan 4 (1%)
Normal drainage with no demonstrable

obstruction 33 (9%)
Total 380 systems

*In functional obstruction there are symptoms of epiphora but no
abnormality in the LDS either on DCG or on syringing.

on the mid-line mark and held there for a few seconds
so that an identifiable landmark is registered on the
data for reference when analysing the result. The
study is terminated at 10 minutes, but, if a physio-
logical obstruction is suspected at the level of the
nasolacrimal duct (see later), the study is extended
for a further 5 minutes, during which additional
normal saline drops are added to the tear film and a
static view for 10-15 minutes obtained on a Polaroid
at the end of the study. The 100 dynamic frames are
then integrated into a single frame to give a composite
picture of the whole study, which is then displayed on
the television screen. Four regions of interest are
defined on each side outlining the conjunctival sac,
the lacrimal sac, the nasolacrimal duct, and the nasal
cavity and the computer generates the dynamic curves
of changes in activity with time in these regions. The
curves representing the 4 regions of each eye are
displayed together on the television screen, photo-
graphed for records, and then studied in conjunction
with the static views to diagnose the presence of any
abnormality and the level at which it exists.
With the size of the pinhole collimator used by us it

was not possible to visualise the upper and the lower
canaliculi individually, since at a distance of 80-90
mm which we found was necessary to visualise the

Table 2 Nature and site ofobstruction in patients
with unilateral epiphora

Complete canalicular obstruction 123 (51%)
Partial canalicular obstruction 50 (21%)
Complete obstruction at lowerend of lacrimal sac 24 (10%)
Partial obstruction at lower end of lacrimal sac 9 (4%)
Complete obstruction of nasolacrimal duct 7 (3%)
Partial obstruction of nasolacrimal duct 10 (4%)
Functional obstruction 5 (2%)
Patent dacryocystorhinostomy (DCR) 1 (0 5%)
Technically unsatisfactory scan 1 (0 5%)
Normal drainage with no demonstrable

obstruction 10 (4%)
Total 240 systems
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41 67
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Lacrimal Sac Nasolacrimal Duct
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Lef t eye B
Fig. 1 (A) Complete obstruction at canalicular level in
patient with right-sided epiphora. Left side shows normal
drainage. (B) Normal dynamic curves ofleft side.

Table 3 Analysis ofobstruction in thesymptomaticsystems
in all patients with epiphora

Complete canalicular obstruction 241 (39%)
Partial canalicular obstruction 148 (24%)
Complete obstruction at lower end of lacrimal sac 66 (11%)
Partial obstruction at lower end of lacrimal sac 39 (6%)
Complete obstruction of nasolacrimal duct 28 (4 5%)
Partial obstruction of nasolacrimal duct 30 (4 8%)
Functional obstruction 17 (2 7%)
Patent dacryocystorhinostomy (DCR) 2 (0.3%)
Partially blocked DCR anastomosis 1 (0-15%)
Technically unsatisfactory scan 5 (0 8%)
Normal drainage with no demonstrable

obstruction 43 (7%)
Total 620 systems

drainage of the 2 eyes simultaneously the system
resolution was insufficient to separate these 2
structures. However, in those cases where informa-
tion about the anatomy of the canaliculi is thought to
be essential the patient is moved closer to the pinhole
and the eye in question studied separately.

Left eye B
Fig. 2 (A) Right complete obstruction in the nasolacrimal
duct and left partial common canalicular obstruction. (B)
Dynamic curvesfor left side showing high levels of tracer in
the conjunctival sac and low levels in the lacrimal sac and
nasolacrimal duct.

Resuts

LS was performed on 415 patients, which to the best
of our knowledge forms the largest series reported in
the literature. In our study there were 188 patients
with bilateral epiphora (45 3%) and 226 patients
(54*5%) with unilateral epiphora; another patient
had no symptoms but was referred for LS to confirm
the patency of the dacryocystorhinostomy (DCR)
that had been performed to relieve his symptoms of
epiphora. Two of the patients with bilateral epiphora
had LS repeated once, so that a total number of 380
systems wer studied in these patients. In the group
with unilateral epiphora 10 patients had LS repeated
once and 2 patients had LS performed thrice. The
results of the investigations in these 2 groups of
patients are given in Tables 1 and 2, while the nature
and site of obstruction as diagnosed by LS in all the
414 patients is detailed in Table 3. Examples of the
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51
61

Sac

Right eye B
Fig. 3 (A) Partial and complete obstruction below right and
left lacrimal sac respectively. (B) Dynamic curves for right
side showing high levels oftracer in lacrimal sac.

various types of obstruction are shown in Figs. 1-5.
The results obtained from the opposite asympto-

matic eyes of the 226 patients with unilateral
epiphora are shown in Table 4. Normal flow could be
demonstrated in only 25% of the systems studied.
28% of the systems manifested physiological
obstruction, i.e., either where tracer was present in
the nasal cavity but the dynamic curves showed a
delayed flow in the LDS (Fig. 6) or where patency of
the nasofacrimal duct could be demonstrated only on
overloading the tear film with saline drops (Fig. 7). A
very high percentage (42%) of asymptomatic systems
had an obstruction in the LDS (Table 4), which was
of a complete nature in 25% and of a partial nature in
17%.

Fifty-two patients were referred for LS following
various surgical procedures on the LDS (Table 5).
Out of these, 17 had aDCR alone, 4 had intubation of
canaliculi in addition, and 8 had a Lester Jones tube
inserted at the time of surgery (32 systems). However,
despite surgery symptoms of epiphora had persisted

Nasolacrimal Duct
.*.. ~I

Conjunctival Sac

Lacrimal Sac

-1 - - - - -.. --o.--
: 'I Nasal Cavity
., ~~~~~~~~~I_1

1 1 1-
Left eye B

Fig. 4 (A) Complete right canalicular obstruction andpartial
obstruction at distal end of left nasolacrimal duct in patient
with bilateral epiphora. (B) Dynamic studies showing high
levels oftracer in left nasolacrimal duct.

in 23 of these 32 systems. There was no demonstrable
flow of tracer into the lacrimal sac in 20, indicating
failed by-pass surgery; one system revealed a partial
block of the DCR anastomosis, while the DCR was
patent in the remaining 2. Patency of the DCR
anastomosis was confirmed in 8 of the 9 asymptomic
systems. The majority of the patients who received
retropunctal cautery were found to have obstructed
canaliculi. Four of the 5 patients who had intubation
of canaliculi for trauma had patent canalicular
system. The remaining 11 patients were all shown to
have an obstruction in the LDS at some level.

In addition there were 18 other patients who
complained of unilateral epiphora after receiving
such injuries as fracture of malar bones, naso-
ethmoidal fractures, fracture of orbital bones (10
patients), and lacerations of the lower eyelid and
medial canthus from knife wounds, dog bites, etc. (8
patients).
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Table 4 Results oflacrimal scintigraphy in
asymptomatic systems

Complete canalicular obstruction 12 (5%)
Partial canalicular obstruction 27 (11-25%)
Complete obstruction at lower end of lacrimal sac 27 (11 25%)
Partial obstruction at lower end of lacrimal sac 1 1 (4-6%)
Complete obstruction of nasolacrimal duct 21 (9%)
Partial obstruction of nasolacrimal duct 3 (1-25%)
Functional obstruction 3 (1-25%)
Patent dacryocystorhinostomy (DCR) 7 (3%)
Blocked DCR anastomosis 1 (0-4%)
Normal drainage with no demonstrable

obstruction 61 (25%)
Normal drainage with physiological obstruction 67 (28%)
Total 240 systems

Fig. 5 Lacrimal scan ofpatient with bilateral epiphora
showing a complete obstruction below right lacrimal sac and
at distal end of left nasolacrimal duct.

36

Left Eye B
Fig. 6 Dynamic curves for left (asymptomatic) eye ofa
patient with right epiphora. Note the high levels oftracer in
conjunctival and lacrimal sac in the presence ofa patent
LDS.

Discussion

There is little doubt that LS is an atraumatic pro-
cedure which is simple and easy to perform and is
more physiological than either syringing or DCG. In
comparative studies'0 the results obtained by LS
correlated well with those obtained by DCG, but
Hurwitz et al." did not agree with claims that LS
would replace DCG. They considered that LS with-
out quantitation gave limited information of the
function of the LDS, and so from their studies on

normals they proposed 6 measures of drainage in LS,
namely, T'/2 and Tmax values for the lacrimal sac, the
nasolacrimal duct, and the nose. In a later study'2
they confirmed that in completely obstructed tear

passages DCG provided virtually all the necessary
information for the management of the case and that
scintigraphy was helpful only when the obstruction
was incomplete or a stenosis was present. In such
cases and in patients with nonobstructive epiphora
due to a functional obstruction'3 they found that QLS
combined with intubation SMDCG provided the
most comprehensive anatomical and functional
assessment of the LDS. Other workers,'4 however,
showed that the flow dynamics were dependent upon
the volume of the fluid instilled and argued that
investigations into the kinetics of tear flow using a
certain volume do not necessarily mimic the flow
dynamics under physiological conditions. Indeed a
careful appraisal of the literature shows the great
variation in the normal transit values to the sac,
nasolacrimal duct, and the nose (Table 6). This wide
range of transit times may also presumably be due to
variations in the frequency and intensity of blinking,
changes in the volume of tears produced, variations in
tear flow, the resistance offered by the several valves
in the LDS, and possibly other factors such as
emotion and irritation of the conjunctiva.
We encountered'I similar difficulties in establishing

normal values in asymptomatic individuals and
showed that variable tear flow was a feature of normal
lacrimal drainage, which made it difficult to analyse
the data on the basis of linear flow as suggested by
Hurwitz et al. Instead of using normal values for
quantitation it was found that interpretation of the
time activity curves together with the serial images
and if necessary a repeat display of the 100 frames in
sequence on the television screen provided the best
method of analysing the information and diagnosing
an abnormality in the lacrimal drainage. All con-
clusions were therefore based on this method of
quantitation, and it was possible to provide an
accurate diagnosis of the nature and the level of
obstruction in all patients except 3. In 2 the images
acquired were blurred because of constant movements
of the head, while the scan in the third patient was
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Table 5 Details ofsurgicalprocedures performed
on patients referredfor lacrimal scintigraphy

Dacryocystorhinostomy (DCR)
DCR with intubation of canaliculi
DCR with insertion of Lester Jones tube
Retropunctal cautery
Intubation of canaliculi following trauma
Probing
Surgery on puncta (3 snip etc.)
Dacryocystectomy
Punctal occlusion for keratoconjunctivitis

sicca
Incision drainage of lacrimal sac abscess
Lid surgery for excision of rodent ulcer
Total

17 patients (18 systems)
4 patients (4 systems)
8 patients (10 systems)
7 patients
5 patients
3 patients
3 patients
2 patients

1 patient
I patient
I patient

52 patients
Fig. 7 In this patient with leftepiphora there was noflow of
tracer into the nose on the right asymptomatic side at the end
of 10 minutes. Overloading the tearfilm, however,
demonstrates the patency of the drainage system on the right
side.

technically unsatisfactory because of the presence of
ointment in the eye to be studied.

In approximately 28% of asymptomatic systems
there was either no flow of tracer into the nose (25
systems), or, if tracer did flow into the nose, the
dynamic curves indicated a hold-up in the sac or
invariably in the nasolacrimal duct (42 systems).
Patency of the nasolacrimal duct was confirmed in the
25 systems with no tracer in the nose by overloading
the tear film with normal saline drops at the end of 10
minutes. This 'physiological' obstruction at the distal
end of the nasolacrimal duct encountered on lacrimal
scintigraphy has been demonstrated in numerous
studies9 1617 and may explain the variable and delayed
transit of tracer into the nose. The possible explana-
tions for such a phenomenon to exist in normal
lacrimal drainage have been discussed elsewhere. 18 It
is very important to differentiate a physiological
obstruction from a true organic obstruction or a
stenosis because of the clinical implications. From
our experience we have learnt that the pattern of
drainage is different in the 2 situations. In the
presence of symptoms and high levels of tracer in the
nasolacrimal duct the dynamic curves would support
a diagnosis of a complete block if the addition of
saline drops produces no flow of tracer into the nose.
A stenosis or partial obstruction should be suspected
if the overloading of the tear film results in some flow
into the nose. On the other hand, if there are no

symptoms, then in a physiological obstruction there
is a rapid entry of technetium into the system,
resulting in a uniform distribution of tracer through-
out the several compartments (Fig. 8), reflected by a
characteristic levelling-off of the corresponding
dynamic curves, which then show little or no change
until the physiological obstruction is overcome by
repeated instillation of saline drops. The time-activity

curves may not always demonstrate these charac-
teristics, but, when the level of tracer in the
nasolacrimal duct is higher than the levels of tracer in
the other compartments, an organic obstruction
should always be suspected.
A very high incidence of abnormality was found in

the opposite asymptomatic eye of patients with
unilateral epiphora. It is very difficult to explain the
absence of symptoms in these eyes despite the
recognised fact that abnormalities in the LDS,
whether congenital or acquired, tend to be bilateral.'9
It is quite likely that patients are not so conscious of
or tend to ignore the symptoms on the opposite side if
these are not so severe as on the presenting side. The
majority of patients in whom an abnormality was
detected on the opposite side had a canalicular
obstruction on the symptomatic side. It may be that
the symptoms of constant and persistent epiphora
resulting from an obstruction in the common
canaliculus are more distressing and annoying than
symptoms of intermittent epiphora resulting from a
partial obstruction or a distal obstruction, and the
patient therefore complains of watering of the eye on
one side only. Very often they would admit to some
symptoms on the other side if questioned directly but

Table 6 Normalflow valuesfor lacrimal scintigraphy

Transit Transit Transit time to
time to time to nose
sac NLD

Brizel et al.'7 0-120 s 1-15 min -
Carlton et al.29 4-43 s 4-323 s -

Hurwitz et al. 1-15 min 3-24 min 0 25-3 0 min
(Tmax) (Tmax) (Tmax)

Chaudhuri eta!.6 - - 8-10 min
Meyer and Dausch'4 - - 11-6 min (using 2 ,Ll)

6-3min(using lO,ul)
Chavis etal.9 6-18 s 6 s-12 min 30 s to any time
Blanksma et al. 16 30s - -

NLD=nasolacrimal duct.
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82
Conjunctival Sac

,' ~~Lacrimal Sac

I * * Nasolacrimal Duct
Nasal Cavity

Left Eye B
Fig. 8 Dynamic study ofleft (asymptomatic) eye with
physiological obstruction showingan equilibrium oftracer in
the several compartments.

would hasten to add that these are not so bad.
We therefore recommend that all patients with
epiphora should have bilateral studies, especially if
a LS is being performed, since it will not only
diagnose unsuspected abnonnalities in the other
eye but will give valuable information for com-

parison if the opposite side demonstrates a normal
drainage. Hurwitz and Welham20 found that
bilateral abnormality occurred in 55% of cases

with congenital nasolacrimal duct obstruction.
Similarly other workers2" found that 42% of adult
patients with unilateral epiphora had an abnormal
primary Jones test on the normal side. These

figures compare favourably with our results (42%).
It is believed that epiphora tends to be more

common in females than males, and a ratio as high as

4:1 has been quoted in some reports.2223 This is,
however, not borne out by our study, where,
although there were more females than males, the
ratio was just below 2:1 (259:156).

In those 'patients who had symptoms we found a

complete obstruction in 54% of the symptomatic
systems and a partial obstruction in 35%; only 7% of
the symptomatic systems were found to have no

obstruction at all. Although this incidence correlates
well with that reported in other studies (Table 7), the
level at which the obstruction occurred was found to
be different. In the present series we discovered that
the most common site of obstruction diagnosed by LS
was at the canalicular level (63%). Saparoff et al.24
reported an incidence of 32% pre-sac anatomical
block in 38 lacrimal scans, while Amanat et al.8 found
a canalicular block in 38% of their series of 51
patients. These findings are significantly lower than
ours, but because of the small number of patients
studied in these 2 series a true comparison is not
possible. However, other studies reporting the results
obtained by dacryocystography also show a very low
incidence of canalicular block (Table 8). Moreover,
contrary to reports in the literature25 based upon
DCG results, we did not find that a nasolacrimal duct
obstruction was the commonest cause of unilateral
epiphora; instead we found that a canalicular block
was the more common site of obstruction in these
patients (72% as compared to 57% in bilateral
epiphora).

Table 7 Nature ofobstruction diagnosed by dacryocystography and lacrimal scintigraphy in variou's studies

No. of Complete obstruction Partial obstruction No obstruction
patients

Dacryocystography
Campbell30 200 56% 44% -

Malik etal.23 169 80% 8-8% 11-2%
Amanat etal. 79 (systems) 44-3% 11-4% 44-3%
Nahata31 35 80% 20%
Lacrimal scintigraphy
Hurwitzetal.32 191 46% 54%*
Amanat et al. 8 51 54% 15% 23%

*Includes incomplete obstructions and functional obstructions.

Table 8 Level ofobstruction diagnosed by dacryocystography in various studies

No. of Canalicular obstruction Obstruction below Obstruction of
patients lacrimal sac nasolacrimal duct

Campbell30 200 22% 62-5% 15-5%
Malik etal.23 169 24-3% 53 2% -

Castren and Korhonen22 80 15% 85%
Nahata3' 35 5 7% 94-3% -

Amanat et al. 8 79 25% 10% 20%
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Since these findings are in disagreement with
published work, it is essential to rule out the
possibility that the high figures for canalicular block
in our investigations are due to inclusion of false
positive results. This is important because the
treatment of epiphora is invariably surgical, and the
nature and the site of obstruction diagnosed by the
preoperative investigation determines the choice of
the operative procedure. Confirmation of the validity
of the present findings can be obtained from reported
studies9 on normal subjects which demonstrated an
unobstructed flow between the conjunctival and
lacrimal sacs in nearly every case. Furthermore only a
small proportion of the asymptomatic systems in the
present study group had a canalicular obstruction.
We were thus satisfied that there was little likelihood
of diagnosing false positives with this technique and
that the results obtained were accurate.

In dacryocystography the dye is injected under
pressure and this can sometimes give false results-
for example, where an abnormal mucous membrane
flap or a slight narrowing in the lumen of the lacrimal
passages presents enough resistance to normal
physiological flow to produce epiphora but not to the
injection of dye. Dacryocystography is of little
diagnostic value in canalicular disorders,26 especially
canalicular stenosis.127 Furthermore in a series
reviewed by Keast-Butler et al.27 it was found that a
sac obstruction can be associated with a membrane at
the medial end of the common canaliculus, which
intubation macrodacrycystography would fail to
diagnose unless combined with subtraction studies.
In the series reviewed 40% of the patients had an
obstruction at the medial end of the common
canaliculus which was diagnosed inaccurately because
bone-free studies were not used. In another study
approximately one-third of simple dacryocysto-
rhinostomies which failed to relieve epiphora were
found to be due to nonrecognition of pre-existing
common canalicular obstruction.28 It is quite likely
that the frequency of canalicular block as the cause of
obstructive epiphora has not been fully recognised
and that the incidence is far higher than has been
reported.

It is therefore very important that, in order to
reduce the risk of surgical failure, the preoperative
assessment should be as accurate as possible, and it is
our view that LS combined with the method of
quantitation described in this study provides the most
reliable information for the proper management of a
patient with epiphora. It is atraumatic and simple to
perform, but, most important of all, its physiological
nature renders it an invaluable diagnostic tool. The
radiation delivered to the eye is relatively low,33 and
the colloidal tracer is not dissimilar to tear fluid,
which makes it ideal for scintigraphy.

We thank the technical staff of the Nuclear Medicine Department,
Western Infirmary, Glasgow, for their help and co-operation in this
study, Mrs M. Borg and the staff of the Department of Medical
Illustration, District General Hospital, Great Yarmouth, for
preparing the illustrations, and Mrs R. Brown for her invaluable
secretarial assistance and for typing the manuscript.
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