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Factors affecting the success rate of open lacrimal surgery

Table1 Rate of failure in relation to preoperative,
intraoperative, and postoperative factors

Failure rate
Primary Repeat All types
surgery surgery surgery
Overall group:
Whole group 39/324 (12%) 8/89(9%)  47/413 (11%)
With antibiotics  20/169 (12%)  3/39 (8%)  23/208 (11%)
Noantibiotics ~ 19/155(12%)  5/50 (10%)  24/205 (12%)
Preoperative trauma:
Whole subgroup ~ 8/32(25%)°  1/6 (17%)°  9/38 (24%)*
With antibiotics ~ 3/16 (19%)f  0/3¢ 3/19 (16%)¢
No antibiotics S115(31%)  13(33%)  6/19(32%)°
Previous acute dacryocystitis:
Whole subgroup”  5/44 (11%)¢  1/22(5%)  6/66 (9%)®
Withantibiotics ~ 3/27(11%)  1/11(9%)  4/38(11%)%
No antibiotics 217 (12%¥  0nif 2/28 (7%)
Silicone intubation:
Whole subgroup 21/178 (12%)%  6/75 (8%)f  27/253 (11%)®
With antibiotics  11/95 (12%)8  3/36 (8%)¢  14/131(11%)8
Noantibiotics ~ 10/83 (12%)¥  3/39(8%)°  13/122 (11%)®
Postoperative infection:
Whole subgroup ~ 5/13(38%)° /6 (17%)f  6/19 (32%)"
With antibiotics ~ 1/2(50%)¢ . 1/4(25%)f  2/6 (33%)°
No antibiotics 4/11(36%)¢  0/28 4/13 (31%)?

Significance levels (as abbreviated) relate to the overall failure rate
at the head of each column.

2p<0-001; %0-001<p<0-005; 0-005<p<0-01; 90-01<p<0-05;
0-05<p<0-10; 10-10<p<0-50; Ep>0-5.

rate was 39/324 (12%) cases for primary and 8/89
(8-9%) cases for repeated surgery (0-25<p<0-5;
Table 1).

Previous acute dacryocystitis was not a risk for

failure (6/66 (9-1%) cases; p>0-5). However,

prior trauma was associated with an increased

failure rate (9/38 (24%) cases) compared with 38/ -

375 (10%) cases without trauma (p<<0-02; Table
1). There were 19 infected cases, of which six
(32%) failed, this contrasting with a failure rate
of 10% (41/394) in non-infected cases (p<<0-005).
For primary surgery alone, 5/13 (38%) of
infected cases failed compared with 34/311 (11%)
of non-infected cases (p<0-005); for repeated

surgery, rates were 1/6 (17%) compared with .
7/83 (8:4%) (0-25<p<0-5; Table 1). The failure

rates with (27/253; 11%) and without (20/160;
13%) intubation were similar (p>0-5; Table 1).

Discussion

The failure rate for primary surgery was 12% and
for repeat surgery 8-9%, the probable explana-
tion being that this series was derived from a

teaching hospital where primary surgery is -

largely performed by training grades, while
repeated surgery is more often done by a consult-
ant surgeon. The choice of operation in the
presence of canalicular disease may also be
important (see below).

Of 41 cases of DCR failure reviewed by -

Welham and Henderson,? 19 were due to occlu-
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sion distal to the canaliculi (attributed to small
ostia, scarring from non-suture of flaps or a
reaction to silk sutures), common canalicular
block (16 cases), ‘sump syndrome’ (three cases),
and no entry into the nose (three cases).

Soft tissue infection does occur after open
lacrimal surgery' and it has been suggested that
poorly apposed mucosal flaps may predispose to
infection.’ In the present series, however, a
problem was recorded with the suturing of the
anastomosis in only one of the 19 infected cases —
this procedure failing. It would appear, there-
fore, that infection or failure can occur despite
adequately secured mucosal flaps.

We sought to ascertain whether prior trauma,
previous acute dacryocystitis, silicone intuba-
tion, the use of postoperative antibiotics or
postoperative infection modify the risk for
failure.

TRAUMA
Failure is commoner after trauma (9/38 (24%)
failures) than in cases without trauma (38/375
(10%) failures; p<0-02; Table 1); a risk also for
primary surgery alone (p<<0-02; Table 1) and for
cases not receiving antibiotic prophylaxis (6/19
(32%) failures with trauma, 18/186 (10%)
failures without trauma; p<0-005; Table 1).
Prior trauma predisposes to postoperative soft
tissue infection' but, paradoxically, the failure
rate after trauma was similar in the infected (1/4
(25%) cases) and uninfected (8/34 (24%) cases;
p>0-5; Table 2); a result suggesting that preced-
ing trauma may predispose independently to
both failure and infection. Canalicular disease
consequent, for example, upon medial canthal
injury, probably contributed to failure in at least
five of the nine trauma failures, whereas infec-
tion in cases with previous trauma probably
accounted for only 2/9 failures; in corroboration,
Lester Jones canalicular bypass tubes were
inserted in 25% of trauma cases compared with
8:3% of other cases over the period of the study
(p<0-001).

Post-traumatic cases were not associated with
a bias in the use of either antibiotic prophylaxis
or silicone intubation (Table 2). Neither pre-
vious acute dacryocystitis nor silicone intuba-
tion predisposed trauma cases to failure
(0-25<p<0-5; Table 2).

ACUTE DACRYOCYSTITIS
Sixty six of 413 (16%) cases had prior acute
dacryocystitis and eight (12%) of these developed

Table2 Rate of failure in relation to various combinations of two risk factors

Prior acute dacryocystitis Intubation Antibiotics Postoperative infection
Yes No Yes No Yes No Yes No
Trauma
Yes 1/7 (14%) 8/31 (26%) 724 (29%)  2/14(14%)  3/19(16%)  6/19(32%)  1/4(25%) 8/34 (24%)
No 5/59(8%)  33/316 (10%) 20/229 (9%) 18/146 (12%) 20/189 (11%) 18/186(10%) 5/15(33%)  33/360 (9%)
Acute dacryocystitis
Yes - - 2/28 (7%) 4/38(11%)  4/38(11%)  2/28 (7%) 3/8 (38%) 3/58 (5%)
T I;I)gs - - 25/225 (11%) 16/122(13%) 19/170 (11%) 22/177 (12%) 3/11(27%) 38/336 (11%)
ul
Yes - - - - 14/131 (11%) 13/122(11%) 2/10(20%)  25/243 (10%)
No - - - - 9/77 (12%) 11/83(13%)  4/9 (44%) 16/151 (11%)
Antibiotics
Yes - - - - - - 2/6 (33%) 21/202 (10%)
No - - - - - - 4/13(31%)  20/192 (10%)
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postoperative infection compared with 11/347
(3-:2%) cases without prior acute dacryocystitis
(p<0-005); where antibiotics were given, 5/38
(13%) cases with antecedent acute dacryocystitis
developed infection, compared with 1/170
(0-6%) without dacryocystitis (p<0-001; Table
2); in patients not receiving antibiotics, the rates
of infection were similar in the presence or
absence of acute dacryocystitis (11% and 6%
respectively; 0-25<p<0-5). As postoperative
antibiotics were used in 58% of patients with
acute dacryocystitis and 49% without acute
dacryocystitis, this suggests that antibiotics are
most effective at preventing infection (and
significantly so) in cases without antecedent
acute dacryocystitis; the probability of bias in
selection of more severe acute dacryocystitis
cases for antibiotic administration (see above)
must, however, be recognised.

After acute dacryocystitis, there were 6/66
(9:1%) failures compared with 41/347 (12%)
failures in the other group (p>0-5; Table 1); of
eight acute dacryocystitis cases who developed
postoperative infection, however, 3/8 (38%)
failed (p<0-005; Table 2). No difference in
outcome was evident in relation to antibiotic
usage (Table 2). Silicone tubes were used less in
cases after acute dacryocystitis (p<<0-001) and
their usage did not appear to affect outcome. No
association was apparent between the incidence
of trauma and the occurrence of preoperative
acute dacryocystitis (Table 2).

SILICONE INTUBATION :

The role of silicone intubation in lacrimal
surgery has been discussed recently,** it being
suggested that intubation may increase the risk
of failure.’

When failure was attributable to common
canalicular blockage in the present study, it had
generally been the case that a DCR with intuba-
tion was undertaken initially (while recognising a
poor prognosis) in an attempt to avoid Jones tube
insertion, with its recognised difficulties and
need for long term aftercare.” While residual
canalicular disease accounted for 25/47 (53%)

failures in our series, a number of patients with

known canalicular scarring achieved successful
outcome with DCR/intubation, suggesting that
this management approach may successfully
avoid placement of a Lester Jones tube in some
patients.

Silicone intubation was placed in 253 (61%)
cases, there being no difference in the failure
rates with (27/253; 11%) or without (20/160;
13%) intubation (p>0-5): with primary surgery,
178/324 (55%) were intubated and the failure
rates were, likewise, not significantly different
(21/178 (12%) failures with or 18/146 (12%)
failures without intubation; p>0-5; Table 1).
Intubation was more frequently used in cases for
repeated surgery (75/89 (84%); p<0-001); failure
rates were 6/75 (8-:0%) compared with 2/14 (14%)
without intubation (0-25<p<0-5; Table 1).

Intubation was performed in 131 (63%) of the
208 patients receiving prophylaxis and 14/131
(11%) failed, whereas of the 60% (122/205)
intubated in the non-antibiotic group, 13/122
(11%) failed (p>0-5, Table 1); that is, antibiotics
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do not influence the rate of failure in the presence
of intubation, a finding consistent with a pre-
vious report concerning intubation and post-
operative infection.'! Intubation would not
appear to be a major risk factor for failure.

ANTIBIOTIC PROPHYLAXIS

It has been demonstrated previously that a
significant reduction in soft tissue infection can
be obtained with postoperative antibiotic pro-
phylaxis,' but prophylaxis does not appear to be
directly related to failure — 23/208 (11%) failing
in the presence of and 24/205 (12%) failing in
the absence of antibiotic prophylaxis (p>0-5;
Table 1).

It was considered imperative to give antibiotic
prophylaxis to 32 cases during the period of ‘non-
prophylaxis’, these cases constituting particu-
larly ‘at risk’ or ‘difficult’ patients. Inclusion of
such ‘difficult’ patients — at higher risk of both
infection and failure - into the ‘prophylaxis’
group would be expected to increase the failure
rate in this group. Indeed, their inclusion
doubled the number of infections (from 3/176
(1:7%) to 6/208 (2:9%)) in the antibiotic pro-
phylaxis group.

Among 13 patients receiving antibiotics only
after established infection (that is, from the
‘infection cured’ group) there were five (38%)
failures, this contrasting with 18/176 failures
(10%) in the planned prophylaxis (‘infection
prevented’) group (p<0-005). Prevention of
infection appears, therefore, to be associated
with a greater success rate than the treatment of
established infection, although it is unclear
whether infection is the cause of failure, or
whether patients with surgery liable to fail are
more likely to become infected.

POSTOPERATIVE SOFT TISSUE INFECTION
Infection occurred in 19/413 (4-6%) cases and the
rate of failure was greater for infected cases (6/19

' (32%)) than for uninfected ones (41/394 (10%);

p<0-005; Table 1). The result appears related to
differences with primary surgery (5/13 failures
(38%); p<0-005) rather than after repeated
surgery (1/6 failures (17%); 0-25<p<0-5). It
remains unclear, however, whether postopera-
tive infection is the cause or effect of failure: does
infective inflammation and oedema cause scar-
ring of the operative anastomosis (and failure) or
does inadequate surgical technique or more
operative trauma (increasing the risk of failure)
also predispose to soft tissue infection? The
greater influence of infection on outcome in the
non-antibiotic group (p<0-05) compared with
those receiving antibiotics (0-05<p<0-10; Table
2), might suggest that infection predisposes to
failure.

Cases becoming infected are clearly associated
with a higher risk of failure (p<0-005) and
infection may be the causal factor; furthermore,
both trauma and previous acute dacryocystitis
are associated with a greater risk of infection
and infection may, therefore, contribute to the
increased risk of failure in both groups.

Because the risk of infection can be decreased
by antibiotic prophylaxis' and repeated surgery
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is a complex procedure, we recommend that all
patients undergoing open lacrimal surgery
should receive antibiotic prophylaxis.

The antibiotics selected for prophylaxis are
worthy of consideration: cephalexin or erythro-

mycin were generally used in this study and

provide excellent cover against Gram positive
organisms, but are less potent against Gram
negative organisms. In cases after acute
dacryocystitis where a pure culture was obtained
from sac contents sampled at the time of surgery,
65% grew Gram positive isolates, 27% Gram
negatives, and 7% anaerobes®; some infections
may not, therefore, be covered adequately by our
current regimen. There is, however, no relation
between the organisms cultured from the
lacrimal sac and the nasal or conjunctival sur-
faces.” Furthermore, single dose therapy or
peroperative intravenous therapy® may be a
more effective prophylaxis.
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