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Abstract:

Background: Lacrimal bypass surgery is a crucial intervention for patients with obstructed lacrimal pathways,
particularly when traditional dacryocystorhinostomy (DCR) is not feasible. Autogenous tissue grafting has
emerged as a promising alternative, offering better integration and reduced risk of rejection. However,
comprehensive anatomical and clinical studies on its effectiveness are limited.

Aim: To evaluate the anatomical feasibility and clinical effectiveness of lacrimal bypass surgery using
autogenous tissue grafting.

Methods: This descriptive study included 200 participants, comprising 100 cadaveric specimens and 100
patients who underwent lacrimal bypass surgery. Anatomical measurements of the lacrimal fossa and pathway
were taken from cadaveric specimens. Clinical data were collected from patient medical records, including
preoperative and postoperative symptom scores, surgical outcomes, and complications. Statistical analysis was
performed using SPSS version 22.0.

Results: Anatomical measurements revealed an average nasolacrimal duct length of 15.3 mm and diameter of
3.2 mm. The surgery had an 88% success rate, with significant improvements in symptom severity, pain, and
frequency (p < 0.001). Complications were minimal, with postoperative infections in 3% of cases and graft
displacement in 2%. Anatomical variations were observed in 19% of cadaveric specimens.

Conclusion: Lacrimal bypass surgery using autogenous tissue grafting is effective, with high success rates and
significant symptom improvement. The low complication rate underscores its safety, although anatomical
variations necessitate tailored surgical approaches.

Recommendations: Further research with larger cohorts and extended follow-up periods is recommended to
validate these findings and refine surgical techniques. Personalized surgical planning based on detailed
anatomical assessments can optimize outcomes.

Keywords: Lacrimal Bypass Surgery, Autogenous Tissue Grafting, Anatomical Analysis, Surgical Outcomes,
Postoperative Complications.
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Introduction

Lacrimal bypass surgery, a vital intervention for
patients with obstructed lacrimal pathways, aims to
restore tear drainage and alleviate chronic
dacryocystitis and  epiphora.  Traditionally,
dacryocystorhinostomy (DCR) has been the gold
standard treatment. However, in cases where DCR
fails or is not feasible due to anatomical constraints
or previous surgical interventions, alternative
methods such as lacrimal bypass surgery with
autogenous tissue grafting have gained prominence

[1].

Autogenous  tissue grafting offers several
advantages, including reduced risk of rejection and
infection, and better integration with the patient’s
native tissue. Recent advancements in surgical
techniques and imaging have enhanced the
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precision and success rates of such procedures [2].
Despite these advancements, comprehensive
studies focusing on the anatomical aspects of the
lacrimal fossa and pathway, as well as clinical
outcomes of these surgeries, remain sparse. This
study aims to bridge this gap by providing detailed
anatomical and clinical data to support the efficacy
and feasibility of lacrimal bypass surgery using
autogenous tissue grafting.

Anatomical studies play a crucial role in
understanding the variations and complexities of
the lacrimal system. Variations in the lacrimal
fossa, nasolacrimal duct, and surrounding
structures can significantly impact the success of
surgical interventions [3]. Accurate anatomical
mapping and measurements are essential for
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tailoring surgical techniques to individual patient
anatomy, thereby improving surgical outcomes and
reducing complications.

Clinically, the success of lacrimal bypass surgery is
measured by symptom relief and the patency of the
newly created drainage pathway. Recent studies
have reported high success rates for autogenous
tissue grafting in lacrimal surgeries, yet these
findings need further validation through larger,
more comprehensive studies [4]. This study focuses
on analyzing both cadaveric specimens and clinical
cases to provide a robust dataset that can inform
surgical practice and enhance patient care.

Postoperative complications, though relatively rare,
can include infections, graft displacement, and
recurrence of symptoms. Understanding the factors
contributing to these complications can help refine
surgical techniques and postoperative care
protocols. Furthermore, advancements in imaging
technologies such as high-resolution CT and MRI
have facilitated better preoperative planning and
postoperative assessment, contributing to the
overall success of these surgical interventions.

The study aimed at evaluating the feasibility of
bypass surgery using autogenous tissue grafting by
descriptive anatomical analysis of the lacrimal
fossa and lacrimal pathway.

Methodology
Study Design: A descriptive anatomical analysis.

Study Setting: The study was conducted at tertiary
care centre, from February 2022 to August 2023.

Participants: The study included a total of 200
participants, comprising both cadaveric specimens
and patients who had undergone lacrimal bypass
surgery.

Inclusion Criteria

e (Cadaveric specimens with intact lacrimal
apparatus.

e Patients aged 18-70 years who had undergone
lacrimal bypass surgery using autogenous
tissue grafting.

e Patients who had given informed consent for
participation in the study.

Exclusion Criteria

e Cadaveric specimens with damaged or missing
lacrimal structures.

e Patients with a history of lacrimal gland
tumors or severe orbital trauma.

e  Patients who refused to provide consent.

Sample Size: To calculate the sample size for this
study, the following formula was used for
estimating a proportion in a population:

n=Z7Z2xpx (1-p)
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E2
Where:
- n = sample size

- Z = Z-score corresponding to the desired level of
confidence

- p = estimated proportion in the population
- E = margin of error

Bias: To minimize selection bias, cadaveric
specimens were randomly selected from the
available pool. Patient data were anonymized to
prevent information bias.

Variables

Variables included type of autogenous tissue graft,
surgical technique, success rate of the surgery,
anatomical measurements of the lacrimal fossa and
pathway, postoperative complications.

Data Collection

Data were collected through direct anatomical
dissection of cadaveric specimens and review of
medical records and imaging studies for patient
participants.

Procedure

1. Preparation of Cadaveric Specimens:

e (Cadaveric specimens were obtained from the
anatomy department, ensuring they met the
inclusion criteria.

e Specimens were prepared by carefully
dissecting the skin and subcutaneous tissues to
expose the underlying lacrimal apparatus.

e All specimens were stored and handled in
accordance ~ with  institutional  ethical
guidelines.

2. Dissection Process:

e Dissection commenced by making an incision
along the lateral aspect of the orbital rim to
access the lacrimal fossa.

e The lacrimal sac and nasolacrimal duct were
carefully exposed and isolated.

e Detailed anatomical measurements were taken
using digital calipers, including the dimensions
of the lacrimal fossa, length and diameter of
the nasolacrimal duct, and the distance to
adjacent anatomical landmarks.

e High-resolution photographs and CT scans
were taken to document the anatomical
structures and their variations.

3. Data Collection from Medical Records:

- Preoperative data included patient demographics,
medical history, indications for surgery, and details
of preoperative imaging studies (CT or MRI).
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- Intraoperative data encompassed the type of
autogenous tissue graft used, surgical technique
employed, and any intraoperative complications.

- Postoperative data included immediate and long-
term outcomes, complications, and the success rate
of the surgery based on symptom relief and
imaging findings.

4. Postoperative Imaging and Follow-up:

e Postoperative imaging (CT or MRI) was
performed at 1 month, 6 months, and 1 year
after surgery to assess the patency and
positioning of the graft.

e  Follow-up visits were scheduled to monitor for
complications, such as infection, graft
displacement, or recurrence of symptoms.

e Patients were asked to complete a standardized
questionnaire assessing their symptom relief
and satisfaction with the surgical outcome.

Statistical Analysis: Data were analyzed using
SPSS  version 22.0. Descriptive statistics
summarized the anatomical measurements and
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surgical outcomes. The success rate of the surgery
was calculated, and inferential statistics were used
to compare preoperative and postoperative
outcomes. A p-value of <0.05 was considered
statistically significant.

Ethical considerations

The study protocol was approved by the Ethics
Committee and written informed consent was
received from all the participants.

Result

The study included a total of 200 participants,
comprising 100 cadaveric specimens and 100
patients who had undergone lacrimal bypass
surgery using autogenous tissue grafting. The study
demonstrated that lacrimal bypass surgery using
autogenous tissue grafting is generally successful,
with an 88% success rate. The majority of patients
experienced significant improvements in their
symptoms, as evidenced by the substantial
reduction in epiphora severity, pain, and frequency
of symptoms postoperatively (p < 0.001).

Table 1: Demographic Data of Patients

Characteristic Mean + SD
Age (years) 458+ 123
Gender (M/F) 52/48
Duration of symptoms (months) 142 +7.8

Anatomical measurements of the cadaveric specimens provided valuable insights into the average dimensions of
the lacrimal fossa and pathway, which can aid in surgical planning. The presence of anatomical variations in
19% of specimens underscores the importance of individualized surgical approaches.

Table 2: Anatomical Measurements of Lacrimal Fossa and Pathway (Cadaveric Specimens

Measurement Mean = SD (mm)
Length of nasolacrimal duct 153+£2.1
Diameter of nasolacrimal duct 32+0.5

Distance from lacrimal sac to orbital rim 85=x1.2

Table 3: Surgical Outcomes and Complications

Outcome/Complication Percentages (%)
Successful surgery 88

Partial improvement 7

No improvement 5

Postoperative infection 3

Graft displacement 2

Recurrence of symptoms 4

Postoperative complications were relatively low, with infections occurring in 3% of cases and graft
displacement in 2%. Recurrence of symptoms was observed in 4% of patients, suggesting the need for careful

postoperative monitoring.

Table 4: Comparison of Preoperative and Postoperative Symptom Scores

Symptom Score Mean = SD (Preoperative) | Mean £ SD (Postoperative) p-value
Epiphora Severity 4.6+1.2 1.8+0.9 <0.001
Pain/Discomfort 39+£15 1.5+1.0 <0.001
Frequency of Symptoms | 42+1.3 1.7+1.1 <0.001
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Table 5: Frequency of Anatomical Variations in Cadaveric Specimens

Variation Frequency (%)
Extra openings in nasolacrimal duct 6 (6.0%)
Abnormal curvature of nasolacrimal duct 8 (8.0%)
Enlarged lacrimal fossa 5 (5.0%)

Discussion

The study included 200 participants, divided
equally between cadaveric specimens and patients
who had undergone lacrimal bypass surgery using
autogenous tissue grafting. The mean age of the
patients was 45.8 years, with a nearly equal gender
distribution. The anatomical analysis of the
cadaveric specimens provided essential baseline
data, with the average length and diameter of the
nasolacrimal duct being 15.3 mm and 3.2 mm,
respectively. These measurements are crucial for
planning and performing precise surgical
interventions.

The surgical outcomes were predominantly
positive, with an 88% success rate. Patients showed
significant  postoperative = improvements in
symptom severity, pain, and symptom frequency,
with mean scores dropping from preoperative
values of 4.6, 3.9, and 4.2 to postoperative values
of 1.8, 1.5, and 1.7, respectively. These reductions
were statistically significant (p < 0.001), indicating
that the surgery effectively alleviated symptoms
associated with lacrimal pathway obstructions.

Complications were minimal, with postoperative
infections reported in 3% of cases and graft
displacement in 2%. The recurrence of symptoms
in 4% of patients highlights the need for vigilant
postoperative care and potentially  further
intervention in some cases. The presence of
anatomical variations, such as extra openings and
abnormal curvatures in the nasolacrimal duct,
found in 19% of cadaveric specimens, emphasizes
the necessity for tailored surgical approaches based
on individual anatomical differences.

Overall, the study supports the efficacy of lacrimal
bypass surgery with autogenous tissue grafting.
The high success rate and significant symptom
improvement demonstrate the potential of this
technique as a reliable treatment option for patients
with lacrimal pathway obstructions. The low
complication rates further underscore its safety.
However, the observed anatomical variations and
recurrence of symptoms in a small percentage of
cases suggest that continuous monitoring and
personalized surgical planning are essential to
optimize outcomes.

Recent studies have provided significant insights
into the anatomic characteristics of the lacrimal
fossa and lacrimal pathway, and their implications
for bypass surgery using autogenous tissue
grafting. One innovative study introduced a novel
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surgical technique for anterograde reconstruction of
the lacrimal canaliculi using autogenous saphenous
vein grafts. This method showed promising long-
term outcomes, with patients experiencing
significant relief from epiphora, excellent cosmetic
results, and high levels of satisfaction. This
technique offers a viable alternative to traditional
methods such as conjunctivo-
dacryocystorhinostomy with a Lester Jones tube,
which often results in patient dissatisfaction due to
maintenance issues [5].

In another study, the morphology of the lacrimal
sac fossa in the Japanese population was analyzed
using computed tomography. The study found that
the proportion of the lacrimal sac fossa comprising
the lacrimal bone was significantly greater in the
Japanese population compared to other races. The
mean angles and thicknesses of the bones were also
detailed, providing essential data that suggests
osteotomy during dacryocystorhinostomy could be
easier in this population, facilitating more effective
surgical planning and outcomes [6].

Another significant advancement was the use of a
superficial temporal artery graft for reconstructing
the upper lacrimal drainage system. In a case where
conventional  conjunctivo-dacryocystorhinostomy
(CDCR) with a Jones tube had failed, this
technique  successfully eliminated epiphora,
demonstrating the potential of autogenous tissues in
complex lacrimal system reconstructions. The
study highlighted that superficial temporal artery
autografts have adequate characteristics for such
reconstructive procedures [7].

Further research in the southwest population of Iran
using computed tomography provided detailed
anatomical measurements of the lacrimal sac fossa
and the nasolacrimal duct. This study found that
performing an osteotomy during
dacryocystorhinostomy could be easier in this
population compared to others, due to the specific
anatomical features. These insights are critical for
improving surgical outcomes in this demographic

[8].

An extensive review summarized the applied
anatomy related to the anterior lacrimal recess and
its clinical applications. This study emphasized the
importance of understanding the detailed anatomy
of the lacrimal fossa for various surgical
procedures, including dacryocystorhinostomy. It
highlighted key anatomical structures and their
relevance in surgical planning, thereby providing
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valuable guidance for otolaryngology and head and
neck surgeons [9].

Conclusion

The study demonstrated that lacrimal bypass
surgery using autogenous tissue grafting is highly
effective, with an 88% success rate and significant
improvement in patient symptoms. Anatomical
measurements provided valuable insights for
surgical planning, and the low complication rates
underscore the procedure's safety. However, the
presence of anatomical variations and a small
recurrence rate of symptoms indicate the need for
individualized surgical approaches and careful
postoperative monitoring. Overall, this technique
shows great promise as a reliable treatment for
lacrimal pathway obstructions. Further research is
recommended to validate and refine these findings.

Limitations: The limitations of this study include a
small sample population who were included in this
study. Furthermore, the lack of comparison group
also poses a limitation for this study’s findings.

Recommendation: Further research with larger
cohorts and extended follow-up periods is
recommended to validate these findings and refine
surgical techniques. Personalized surgical planning
based on detailed anatomical assessments can
optimize outcomes.
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