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ABSTRACT

Purpose: This study aimed to evaluate the surgical outcomes of external dacryocystorhinostomy
performed at a teaching hospital over a two-year period and to identify factors associated with surgical
success. Methods: This retrospective observational analytical study reviewed the medical records
of patients aged =18 years who underwent external dacryocystorhinostomy at the Department of
Ophthalmology, Santa Casa de Misericérdia de Sao Paulo, Brazil, between July 2020 and July 2022.
Demographic characteristics, clinical findings, surgical variables, and postoperative outcomes were
assessed. Surgical success was defined as either resolution of preoperative symptoms or normalization of
the fluorescein disappearance test at the 6-month postoperative follow-up, as documented in the medical
records. Statistical analyses were performed using the chi-square test, Student’s t-test, and Fisher's
exact test, with statistical significance set at p<0.05. Results: A total of 102 external DCR procedures
met the inclusion criteria and were included in the analysis. Surgical success was achieved in 91 cases
(89.2%), whereas surgical failure occurred in 11 cases (10.8%). Among the variables evaluated, only the
use of a lacrimal stent was significantly associated with a higher rate of surgical success (p<0.001). No
significant associations were identified between surgical outcomes and patient age, sex, laterality, reflux
on lacrimal sac compression, previous episodes of acute dacryocystitis, or the presence of comorbidities.
Conclusions: External dacryocystorhinostomy demonstrated a high success rate when performed in a
teaching hospital setting. The use of a lacrimal stent was the only factor significantly associated with
improved surgical outcomes. These findings support the effectiveness and reproducibility of external
dacryocystorhinostomy, even when performed by surgeons in training under appropriate supervision.

RESUMO

Objetivo: Avaliar os desfechos cirdrgicos da dacriocistorrinostomia externa (DCR) realizada em um
hospital de ensino ao longo de um periodo de dois anos e identificar fatores associados ao sucesso
cirtrgico. Métodos: Foi realizado um estudo retrospectivo, observacional e analitico, baseado na analise
de prontuarios médicos de pacientes com idade = a 18 anos submetidos a dacriocistorrinostomia
externa no Departamento de Oftalmologia da Santa Casa de Misericérdia de Sédo Paulo, Brasil, entre
julho de 2020 e julho de 2022. Foram analisados dados demograficos, caracteristicas clinicas, variaveis
cirirgicas e desfechos pds-operatérios. O sucesso cirrgico foi definido pela resolucéo dos sintomas
pré-operatérios ou pela normalizacédo do teste de desaparecimento da fluoresceina no seguimento pos-
operatério de seis meses, conforme registro em prontudrio. As analises estatisticas foram realizadas
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utilizando os testes do qui-quadrado, ¢ de Student e exato de Fisher, adotando-se nivel de significancia de p<0,05. Resultados: Um total de 102
procedimentos de DCR externa preencheram os critérios de inclusdo e foram incluidos na analise. O sucesso cirdrgico foi alcangado em 91
casos (89,2%), enquanto 11 pacientes (10,8%) apresentaram falha cirdrgica. Entre as variaveis avaliadas, apenas o uso de stent lacrimal esteve
significativamente associado a maiores taxas de sucesso cirtrgico (p<0,001). Ndo foram observadas associacdes estatisticamente significativas
entre os desfechos cirtirgicos e idade, sexo, lateralidade, presenca de refluxo a compressédo do saco lacrimal, episédios prévios de dacriocistite
aguda ou comorbidades. Conclusodes: A dacriocistorrinostomia externa demonstrou alta taxa de sucesso quando realizada em ambiente de
hospital de ensino. O uso de stent lacrimal foi o Unico fator significativamente associado a melhora dos desfechos cirtrgicos. Esses achados
reforcam a eficécia e a reprodutibilidade da DCR externa, mesmo quando realizada por cirurgides em treinamento sob supervisdo adequada.

INTRODUCTION

Dacryocystorhinostomy (DCR) was first descri-
bed by Toti in 1904 as a surgical procedure designed
to establish a direct communication between the
lacrimal sac and the nasal cavity, thereby restoring
lacrimal drainage'. The technique was subsequently
incorporated into the classical literature on lacrimal
drainage disorders and became the standard surgical
treatment for distal lacrimal system obstruction?.
With advances in endonasal surgery, alternative ap-
proaches for managing lacrimonasal obstructions
have emerged, including endoscopic DCR, which has
demonstrated favorable long-term outcomes?®. Never-
theless, endoscopic DCR requires a specific learning
curve and depends heavily on the surgeon’s familia-
rity with nasal anatomy, endoscopic equipment, and
the technical aspects of the procedure®.

Despite the growing use of endoscopic techniques,
external DCR remains a widely accepted treatment
for acquired nasolacrimal duct obstruction in adults
because of its consistently high functional success ra-
tes and satisfactory cosmetic outcomes. Previous stu-
dies evaluating skin incisions in external DCR have
shown that carefully planned surgical approaches can
produce minimally visible scars while maintaining
excellent functional results and high levels of patient
satisfaction®®. Assessment of surgical outcomes in
teaching hospitals is particularly important because
it provides insight into the effectiveness and repro-
ducibility of the procedure within a supervised trai-
ning environment’. Furthermore, Brazilian studies
have highlighted the clinical relevance of dacryoste-
nosis and nasolacrimal duct obstruction in routine
ophthalmic practice®.

In addition to technical considerations related to
the skin incision, osteotomy, and construction of mu-
cosal flaps, the role of silicone lacrimal intubation in

external DCR remains controversial. Systematic re-
views and comparative studies suggest that the effect
of silicone stenting may vary according to surgical
technique, patient characteristics, and study metho-
dology. However, some evidence indicates a potential
benefit in selected cases undergoing external DCR’.
Reports from university-based centers have demons-
trated that external DCR can achieve success rates
comparable to those reported by other specialized
institutions'®. Likewise, studies evaluating endosco-
pic DCR have shown that factors such as patient age,
surgical technique, and institutional experience may
influence postoperative outcomesl1,12. Analyses of
the learning curve associated with lacrimal proce-
dures further emphasize the importance of critically
assessing surgical performance in training centers13.

External DCR continues to hold particular clini-
cal relevance because it provides direct visualization
of the lacrimal sac, facilitates the creation of a suffi-
ciently large osteotomy, and allows precise anatomi-
cal management of the mucosal flaps, all of which
contribute to favorable surgical outcomes reported in
the literature. Moreover, when the skin incision is ap-
propriately selected and meticulously performed, the
resulting scar is generally inconspicuous and should
not, by itself, preclude the use of the external approa-
ch. In teaching hospitals, however, surgical outcomes
may be influenced by both patient-related factors and
the learning curve of surgeons in training, despite the
presence of direct supervision throughout the proce-
dure.

Therefore, the primary objective of this study
was to evaluate the surgical outcomes of external da-
cryocystorhinostomy performed at a teaching hospi-
tal over a two-year period. The secondary objectives
were to characterize the clinical and epidemiological
profiles of patients undergoing the procedure, descri-
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be their principal clinical manifestations, and identi-
ty factors potentially associated with surgical success
or failure.

METHODS

This retrospective observational analytical study
evaluated patients treated at the Department of
Ophthalmology, Santa Casa de Misericérdia de Sdo
Paulo, Sao Paulo, Brazil, who underwent external
DCR between July 2020 and July 2022.

The study protocol was approved by the Research
Ethics Committee of Santa Casa de Misericor-
dia de Sio Paulo (CEP No. 8.078.964; CAAE No.
84088923.9.0000.5479). Given the retrospective na-
ture of the study, the requirement for informed con-
sent was waived. All procedures were conducted in
accordance with the ethical principles outlined in the
Declaration of Helsinki. Data were obtained through
a review of patients’ medical records.

Eligible participants were adults aged =18 years
of either sex with a diagnosis of lower nasolacrimal
duct obstruction who underwent external DCR du-
ring the study period. Patients younger than 18 ye-
ars and those presenting with upper (canalicular)
obstruction, lacrimal sac tumors, facial anatomical
abnormalities, or incomplete medical records were
excluded from the analysis.

During the study period, 136 external DCR pro-
cedures were performed by the surgical team. After
application of the inclusion and exclusion criteria,
102 medical records were considered eligible and
were included in the final analysis.

Demographic characteristics, clinical history,
findings from the lacrimal evaluation, and surgery-
-related variables were assessed. Clinical symptoms
documented at the initial presentation included epi-
phora, ocular discharge, and edema in the lacrimal
sac region. A history of acute dacryocystitis, systemic
comorbidities, and the laterality of the obstruction
were also evaluated. Lacrimal assessment findings
included the presence of reflux upon compression
of the lacrimal sac and the results of the fluorescein
dye disappearance test. Among the surgical variables
analyzed, the use of silicone lacrimal intubation was
recorded.

For variables with unavailable information in the
medical records, the data were categorized as “not
reported.” This category was retained in the tables
to preserve the total number of cases analyzed and
to explicitly indicate the presence of missing data,

without imputation or redistribution of values across
the remaining categories.

The fluorescein dye disappearance test (Milder’s
test) was performed during the preoperative assess-
ment as an adjunctive tool for the evaluation of lacri-
mal drainage obstruction. The procedure consisted of
instilling one drop of 1% fluorescein into the inferior
conjunctival fornix, followed by assessment of dye re-
tention within the tear meniscus after approximate-
ly 5 minutes. The test was considered positive when
evident fluorescein retention was observed, indica-
ting impaired lacrimal drainage, and negative when
adequate clearance of the dye occurred.

Surgical outcomes were assessed at the 6-month
postoperative follow-up visit. Surgical success was
defined as the resolution of preoperative symptoms
or normalization of the fluorescein dye disappearance
test, as documented in the medical records. Persis-
tent clinically significant epiphora, ocular discharge,
edema in the lacrimal sac region, or fluorescein reten-
tion on functional testing was considered indicative
of surgical failure.

During the 2-year study period, the surgeries were
performed by first- and second-year fellows in the
Oculoplastic, Orbital, and Lacrimal Fellowship Pro-
gram under the supervision of preceptors and atten-
ding physicians of the service.

External DCR was performed under general anes-
thesia. Regarding the surgical technique, the proce-
dure began with an approximately 10-15 mm skin
incision made inferior to the medial canthal tendon,
along the anterior lacrimal crest. After layer-by-layer
dissection and exposure of the anterior lacrimal crest,
an osteotomy was created using appropriate surgical
instruments. Following exposure of the lacrimal sac
and nasal mucosa, an anterior flap was fashioned by
creating and suturing the anterior lacrimal sac and
nasal mucosal flaps. After creation and suturing of
the anterior flaps of the lacrimal sac and nasal mu-
cosa, bicanalicular intubation with Silastic® silicone
tubing was performed using a Crawford probe whenever
technically feasible.

Postoperatively, patients received a combination
antibiotic—corticosteroid eye drop regimen for 7 days
with gradual tapering. The use of preservative-free lu-
bricating eye drops was prescribed at a frequency of
six instillations per day. Patients were instructed to
perform nasal hygiene using saline solution. When
performed, lacrimal intubation with a Silastic® sili-
cone tube was maintained for a variable period ran-
ging from 45 to 60 days and was subsequently remo-
ved in the outpatient setting.
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The data were collected by a single researcher and
tabulated using Microsoft Excel for analysis. Statisti-
cal analyses were performed using the chi-square test
with Yates’ correction, Student’s t-test, and Fisher’s
exact test, as appropriate. A p-value <0.05 was con-
sidered statistically significant.

RESULTS

During the study period, 136 external dacryocys-
torhinostomy procedures were performed by the La-
crimal Pathway Team of the Department of Ophthal-
mology at Santa Casa de Sao Paulo. After application
of the inclusion and exclusion criteria, 102 procedu-
res were included in the analysis. Of the 34 exclu-
ded cases, nine had secondary causes of nasolacrimal

obstruction, such as tumors or trauma, whereas the
remaining cases were excluded because of incomplete
clinical data or insufficient postoperative follow-up.

The clinical and demographic characteristics
of the study population as well as the comparison
between the surgical success and failure groups, are
presented in T able 1. Female patients predomina-
ted, and unilateral involvement was more frequently
observed. Epiphora was the most common clinical
complaint at the initial evaluation.

After 6 months of follow-up, 91 procedures (89.2%)
were classified as surgical successes, whereas 11 pro-
cedures (10.8%) were classified as surgical failures.
Statistical analysis demonstrated that lacrimal intu-
bation with a silicone stent was associated with a higher
rate of surgical success (p<0.001). However, this fin-

Table 1. Demographic and preoperative clinical characteristics of patients undergoing external dacryocystorhinostomy

Variable S:c(tz/f)s S F:i(l(;;e Total p-value
Sex
Female 66 (72.5) 10 (90.9) 76 0.328
Male 24 (26.4) 1(9.1) 25
Not Informed 1(1.1) 0(0.0) 1
Laterality
Right 46 (50.5) 6 (54.5) 52 0.999
Left 40 (44.0) 5 (45.5) 45
Not Informed 5(5.5) 0(0.0) 5
History of acute dacryocystitis
Yes 58 (63.7) 8 (72.7) 66 0.834
No 32 (35.2) 3(27.3) 35
Not Informed 1(1.1) 0(0.0) 1
Reflux on lacrimal sac compression
Yes 61 (67.0) 8(72.7) 69 0.999
No 23 (25.3) 3(27.3) 26
Not Informed 7(7.7) 0(0.0) 7
Comorbidities 0.701
Yes 73 (80.2) 10 (90.9) 83
No 17 (18.7) 1(9.1) 18
Not Informed 1(1.1) 0(0.0) 1
Use of lacrimal stent
Yes 90 (98.9) 6 (54.5) 96 <0.001
No 1(1.1) 5(45.5) 6
Main symptoms at the initial consultation (preoperative)
Epiphora 77 (84.6) 11 (100) 88 0.915
Discharge 52 (57.1) 7 (63.6) 59
Swelling 35 (38.5) 6 (54.5) 41

Categorical variables were compared using the chi-square test with Yates’ correction or Fisher’s exact test, when appropriate. Percentages
were calculated within each surgical outcome group. “Not informed” indicates variables with missing information in the medical records.
Preoperative symptoms were not mutually exclusive; therefore, the same patient could present with more than one symptom.
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ding should be interpreted with caution, as only six
patients did not undergo stent placement because of
intraoperative technical difficulties.

No significant differences were observed between
the success and failure groups with respect to age,
sex, laterality, reflux on compression of the lacrimal
sac, previous episodes of acute dacryocystitis, asso-
ciated comorbidities, or the primary clinical com-
plaint (Table 1).

The age distribution of patients in the success
and failure groups, including the minimum, mean,
and maximum values, is presented in Table 2. No
statistically significant difference in age was observed
between the groups (p=0.58).

DISCUSSION

This study evaluated the outcomes of external da-
cryocystorhinostomy performed by surgeons in trai-
ning under supervision in a teaching hospital setting.
The surgical success rate was 89.2%, which is com-
parable to rates reported in previous external DCR
series, where success rates generally range from ap-
proximately 85% to 95%. This finding suggests that,
within a supervised environment, external DCR can
achieve favorable surgical outcomes even when per-
formed as part of a training program”.'%-13,

External DCR remains a widely used surgical te-
chnique for the treatment of lower nasolacrimal duct
obstruction. Its advantages include direct exposure of
the lacrimal sac, the ability to create a large osteo-
tomy, and the performance of the anastomosis under
direct visualization. Furthermore, when the incision
is carefully planned and positioned in the medial eye-
lid region or adjacent to the nasofacial sulcus, the re-
sulting cutaneous scar tends to be inconspicuous and
should not, in isolation, be considered a contraindi-
cation to the use of the external approach®®.

The success rate observed in the present study
was consistent with those reported in external DCR
series conducted in different healthcare settings. This

Table 2. Age of patients undergoing external dacryocystorhinostomy
(DCR) from July 2020 to July 2022

Age Parameter Success Failure p-value
Maximum age 92 87

Mean 63 (12.876) 61 (12.176) *0.58
Minimum age 34 44

The values are expressed as mean (standard deviation). The comparison between groups
was performed using Student’s t-test.

finding is particularly relevant because the procedu-
res were performed in a teaching hospital by fellows
under direct supervision. Thus, the results suggest
that supervised surgical training can be associated
with favorable outcomes, provided that appropriate
technical standardization and adequate postoperative
follow-up are maintained”'°.

The presence of reflux on compression of the
lacrimal sac was analyzed because it is a frequent
clinical finding in patients with nasolacrimal duct
obstruction. This sign may indicate accumulation
of secretions within the lacrimal sac and may reflect
underlying anatomical alterations or chronic inflam-
matory changes of the lacrimal system. In the pre-
sent study, however, reflux on compression was not
significantly associated with either surgical success
or failure.

The sample showed a predominance of female pa-
tients, with a mean age in the sixth decade of life, a
profile consistent with that described in previous stu-
dies on nasolacrimal duct obstruction and DCR®!%11,
Nevertheless, neither sex nor age had a significant
influence on surgical outcomes in this study.

The use of a lacrimal stent was associated with a
higher surgical success rate in the statistical analysis
performed. At the study institution, lacrimal intuba-
tion is routinely used during external DCR, reflecting
the service protocol and surgical team experience.
However, only six patients did not receive a stent due
to intraoperative technical difficulties, rather than
random allocation. Therefore, although a statistical
association was observed between intubation and
surgical success, the retrospective design does not
allow a causal relationship between stent use and im-
proved outcomes to be established. Previous studies
have shown that the effect of intubation may vary
depending on surgical technique, patient profile, and
institutional experience® %13,

Among cases classified as surgical failures, six pa-
tients underwent revision surgery after the study pe-
riod, whereas five opted for conservative management
due to minimal or tolerable symptoms. This finding
suggests that anatomical or functional failure does
not necessarily correspond to clinically significant
impairment for the patient, an aspect that should be
considered when deciding on reintervention.

This study has limitations inherent to its retros-
pective design and reliance on medical record review,
including dependence on the quality of clinical docu-
mentation and the absence of multivariate analysis.
A statistical power calculation was not performed,
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and the small number of patients without a stent li-
mited direct comparison between groups. Neverthe-
less, the observed results are consistent with those
reported in the literature and suggest that external
DCR may achieve a high success rate in a supervised
surgical training setting.

In conclusion, this study demonstrated a sur-
gical success rate of 89.2% for external dacryocys-
torhinostomy performed at a teaching hospital.
These results are consistent with those reported in
the literature and suggest that external DCR can
yield favorable outcomes even in a supervised surgi-
cal training setting.
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