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Background: The conventional middle meatal antrostomy provides limited access to the anterior, lateral and
inferior walls of the maxillary sinus, potentially leaving behind residual disease. The prelacrimal recess
approach may offer improved anterior access while preserving the nasolacrimal duct and inferior turbinate.
This study assessed the short-term (one-month) feasibility of the prelacrimal recess approach in benign
maxillary sinus disease with extensive polyposis, where access to the anterolateral wall of the maxillary
sinus is required.

DOI: 10.7759/cureus.118165

Materials and methods: Twenty adults with benign maxillary sinus pathology underwent endoscopic surgery
using the prelacrimal recess approach in this prospective interventional study. Preoperative computed
tomography and visual analogue scale scoring were performed. Nasal endoscopy and visual analogue scale
(VAS) scores were repeated at one month.

Results: All maxillary sinus walls could be visualised in all patients. Allergic fungal rhinosinusitis was the
most common diagnosis (11 patients, 55%), followed by antrochoanal polyp (four patients, 20%). The
median VAS score improved from 8 preoperatively to 2 at one month (Wilcoxon signed-rank test, Z = -3.92, p
< 0.001; r=0.88). No patient developed epiphora, cheek numbness, or nasolacrimal duct injury. Two patients
(10%) developed synechiae. Early disease persistence/relapse at one month was observed in two patients
(10%), both with chronic rhinosinusitis with nasal polyposis.

Conclusion: The prelacrimal recess approach may be a feasible option for access to the anterolateral aspects
of the maxillary sinus, with symptom improvement and low morbidity observed in this small series. Larger
studies with longer follow-up are needed.

Categories: Otolaryngology, Anatomy

Keywords: allergic fungal rhinosinusitis, antrochoanal polyp, chronic rhinosinusitis with polyposis, endoscopic sinus
surgery, maxillary sinus disease, middle meatal antrostomy, nasolacrimal duct preservation, prelacrimal recess
approach

Introduction

The maxillary sinus is among the most commonly operated paranasal sinuses. In routine functional
endoscopic sinus surgery (FESS), access to the maxillary sinus is achieved through the middle meatus
antrostomy (MMA), which generally provides adequate exposure of the posterior and medial walls. However,
access to the anterior, lateral, and inferior walls remains limited, contributing to possible postoperative
residual disease and symptom persistence or recurrence [1]. Maxillary sinus diseases requiring wider access
are frequently encountered in the Indian subcontinent, particularly in the form of allergic fungal
rhinosinusitis (AFRS) and antrochoanal (AC) polyps, making the restricted access with MMA even more
problematic in this densely populated geographical region.

Historically, external approaches such as the Caldwell-Luc procedure or medial maxillectomy were used
when wider exposure to the maxillary sinus was considered necessary. Although these techniques allow good
visualisation of the sinus cavity, they are associated with well-documented morbidity, including cheek
numbness, dental paraesthesia, facial swelling, and injury to the nasolacrimal duct (NLD) [2].

With the gradual shift towards minimally invasive surgery, there has been an increasing interest in
endoscopic techniques that improve access to the maxillary sinus compared to the conventional MMA, while
preserving neighbouring nasal structures and reducing postoperative morbidity.

The prelacrimal recess lies anterior to the NLD and provides a relatively direct corridor into the maxillary
sinus. The prelacrimal recess approach (PLRA) preserves the NLD as well as the inferior turbinate and is
reported to allow straight-line visualisation of all walls of the maxillary sinus [3]. When combined with
access through the natural ostium, it also permits two-portal instrumentation. The safety and feasibility of
this approach have been demonstrated in anatomical and cadaveric studies [4]. However, published clinical
data evaluating the use of the PLRA in the Indian setting remain limited.
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This study was conducted to assess the feasibility of the PLRA, with short-term (one-month) outcomes, in
addressing maxillary sinus conditions with extensive polyposis, such as AFRS or AC polyp, where access to
the anterolateral wall of the maxillary sinus is required, in an Indian tertiary care centre. Primary outcomes
included intraoperative visualisation and disease clearance, while secondary outcomes focused on
postoperative symptom relief, complications, and early disease persistence/relapse at one month.

Materials And Methods
Study design and setting

This prospective interventional study was conducted in the Department of Otorhinolaryngology-Head and
Neck Surgery at a tertiary care teaching hospital after approval from the Institutional Ethics Committee (IEC
No. F.1/IEC/MAMC/MD/MS (108/01/2024/No.106), dated April 3, 2024).

Study population

From June 2024 to June 2025, adult patients (18-60 years) presenting to the ENT outpatient department
(OPD) with benign maxillary sinus pathologies (AC polyp, chronic rhinosinusitis with nasal polyposis
(CRSwWNP) or without nasal polyposis (CRSsNP) [5], AFRS, and maxillary sinus fungal ball) requiring surgical
intervention were included. AFRS was diagnosed using the criteria of Bent and Kuhn [6]. Patients with
malignant sinonasal disease, extensive bony destruction of the prelacrimal recess region, significant facial
trauma altering local anatomy, or those undergoing revision maxillary sinus surgery were excluded to reduce
confounding variables due to prior surgery and allow a more standardised evaluation of the surgical
technique and its outcomes. Patients with less than one month postoperative follow-up were also excluded.
No formal sample size calculation was performed prior to the study; all consecutive patients meeting the
inclusion criteria during the study period were enrolled.

Preoperative evaluation

All patients underwent diagnostic nasal endoscopy. Preoperative visual analogue scale (VAS) [7] score was
recorded, reflecting the patient’s subjective assessment of the overall severity of sinonasal disease. The VAS
is a freely available, non-copyrighted assessment tool and required no permission for use in this study. Non-
contrast computed tomography (CT) of the paranasal sinuses was performed to determine disease extent
and to evaluate the anatomical relationship between the anterior wall of the maxilla and the NLD, thereby
assessing feasibility of the PLRA. The distance between the anterior wall of the maxilla and the anterior wall
of the NLD was measured on axial CT images in all patients (Figure /), and a distance of more than 3 mm was
considered suitable for the PLRA, in accordance with the Simmen classification [8].
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6.37 mm

FIGURE 1: Preoperative CT assessment of the prelacrimal recess in a
patient with allergic fungal rhinosinusitis

Axial non-contrast CT of the paranasal sinuses (bone window) showing measurement of the distance between the
anterior wall of the maxilla and the anterior wall of the nasolacrimal duct (NLD) on the right side (6.37 mm).

Surgical technique

The PLRA technique used in this study was adopted from the approach originally described by Zhou et al.,
with modifications as detailed below [3]. The surgical steps are detailed as follows. Surgery was performed by
the senior author (R.M.) in all study patients. Surgery was performed under general anaesthesia with the
patient in a reverse Trendelenburg position (15 degrees head-end elevation). Nasal decongestion was
achieved using 1:1000 adrenaline-soaked cotton patties. Diagnostic endoscopy was re-performed,
confirming the pre-operative findings (Figure 2A), and septoplasty was undertaken when required to
improve surgical access.
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FIGURE 2: Endoscopic intraoperative images from the PLRA surgery

(A) Endoscopic view of an ACP occupying the nasal cavity; (B) prelacrimal incision placed at the anterior end of
the inferior turbinate; (C) widened prelacrimal window over the medial wall of the maxillary sinus; (D) endoscopic
entry into the maxillary sinus through the prelacrimal recess demonstrating complete visualisation of all walls of
the maxillary sinus (labelled: superior, medial, inferior, anterolateral and posterolateral walls); (E) visualisation of
attachment of the stalk of ACP to the anterolateral wall of the maxillary sinus; (F) sutured inferior turbinate flap on
the right side following completion of PLRA.

ACP: antrochoanal polyp; MT: middle turbinate; NS: nasal septum; PLRA: prelacrimal recess approach.

Surgery began with FESS, including a wide MMA and as much clearance of the sinus disease as possible.
Following this, the PLRA was performed. A mucosal incision was placed at the anterior end of the inferior
turbinate using monopolar cautery with a bent tip (Figure 2B), and a subperiosteal flap including the head of
the inferior turbinate was carefully elevated to expose the anteromedial wall of the maxillary sinus, staying
anterior to the expected course of the NLD.

A bony window was created anterior to the expected course of the NLD using powered instrumentation
(Stryker cutting burr (Stryker Corporation, Kalamazoo, Michigan, USA), 2 to 3 mm), providing access to the
maxillary sinus through the prelacrimal corridor (Figure 2C). The anterior limit of the bony window was the
piriform aperture, and bone removal was kept anterior and adjacent to it, away from the expected course of
the NLD. Endoscopic visualisation was achieved using 0°, 30°, and 70° rigid endoscopes, allowing systematic
inspection of the anterolateral, posterolateral, medial, superior, and inferior walls of the maxillary sinus
(Figure 2D). Disease clearance was performed using angled forceps, suction instruments, and
microdebriders. Working was bidirectional, with the endoscope placed through the MMA and instruments
through the prelacrimal window, or the reverse, as required. In cases of AC polyp, the site of attachment was
directly visualised and excised (Figure 2FE).

Following completion of the procedure, haemostasis was secured, and the mucosal flap was repositioned
and sutured with two Vicryl 3-0 sutures (Ethicon Inc., Raritan, New Jersey, USA) (Figure 2F). Non-absorbable
nasal packing was performed when required.

Postoperative care and follow-up

When used, non-absorbable nasal packs were removed on the second postoperative day (approximately 48
hours after surgery). Postoperative management included a short course of oral amoxicillin-clavulanate
(seven days), with regular saline nasal irrigation, intranasal corticosteroid spray, and oral antihistamines
prescribed for approximately four weeks. Endoscopic examination was performed weekly to assess healing,
remove crusts, and identify complications. Postoperative VAS scores were recorded at one month and
compared with preoperative values. The observation of frank polyps in the middle meatus arising from the
maxillary sinus at one month after surgery was considered early disease persistence/relapse of maxillary
sinus disease.

Statistical analysis

Statistical analysis was performed using IBM SPSS Statistics software for Windows (version 25.0; IBM Corp.,
Armonk, New York, USA). Normality of continuous data was assessed using the Shapiro-Wilk test. As VAS
scores demonstrated a non-normal distribution and represented subjective ordinal data, non-parametric
statistical methods were used. Age was expressed as mean * standard deviation and VAS scores as median
and interquartile range (IQR), while categorical variables were expressed as frequencies and percentages.
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Comparison between preoperative and postoperative VAS scores was performed using the Wilcoxon signed-
rank test, with the rank-based correlation coefficient (r) as the effect size. Associations between categorical
variables were assessed using the Fisher-Freeman-Halton exact test for contingency tables larger than two
by two and Fisher's exact test for two-by-two tables, as expected cell counts were below five. Effect sizes
were reported as Cramér's V, the phi coefficient, or an odds ratio with a 95% confidence interval, using the
Haldane-Anscombe continuity correction where a cell contained zero. A p-value of <0.05 was considered
statistically significant.

Results
Patient characteristics

Twenty patients diagnosed with benign maxillary sinus disease underwent surgical management using the
PLRA and were included in the final analysis. All patients completed the required one-month postoperative
follow-up. Demographic and clinical details are summarised in Table 1.

Characteristic Observation/value Test statistic
Study population 20 patients —

Age, years, mean tstandard
36.05 years (+13.46) —

deviation

Sex, male 13 (65%) =
Sex, female 7 (35%) —
t:it;j:z of sinus disease, 14 (70%) _
It;:::;?;ilty of sinus disease, 6 (30%) .
Primary diagnosis, AFRS 11 (55%) —
Primary diagnosis, AC polyp 4 (20%) —
Primary diagnosis, CRSWNP 3 (15%) —
Primary diagnosis, CRSsNP 1(5%) —
Primary diagnosis, fungal ball 1(5%) —
Associated DNS 6 patients (30%) —
Presenting symptoms, nasal

obstruction 20 (100%) o
Presenting symptoms, nasal 7 (35%) -

discharge
Presenting symptoms, epistaxis 1(5%) —

Procedure performed, FESS +

. 14 (70%) —

PLRA (without endoseptoplasty)
Procedure performed, FESS + 1(5%)
PLRA + endoseptoplasty ?
Procedure performed, MMA +

! . P 2 (10%) —
PLRA (without endoseptoplasty)
Procedure performed, MMA +

drep 3 (15%) —
PLRA + endoseptoplasty
Association between procedure - 0.002 Fisher—Freeman—Halton exact test (reference x*(12) =
type and diagnosis p=v 23.85); Cramér's V = 0.631 (95% CI 0.067-0.750)

Preoperative VAS, median (IQR) 8 (7.75-9) —

Postoperative VAS at 1 month,

median (IQR) 2(1-3) -

Wilcoxon signed-rank test; p < 0.001;
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Statistical analysis for VAS
improvement

Postoperative complications,
cheek numbness

Postoperative complications,
epiphora/NLD injury

Postoperative complications,
synechiae

Association between synechiae
and procedure type

median reduction 6.0 points (95% CI 5.5— Z =-3.92, r (effect size) = 0.88
6.5)

0 (0%) —

0 (0%) =

2 (10%) —

Fisher—Freeman—Halton exact test (reference x*(3) =

=0.047
2 12.59); Cramér's V = 0.793 (95% CI 0.245-1.000)

Early disease persistence/relapse

at one month

Association with early disease
persistence/relapse at one month

Follow-up duration

TABLE 1: Demographic,

2 patients (10%) —

Observed exclusively in CRSWNP patients  Fisher's exact test; Haldane-corrected OR = 58.3 (95%
(p=10.016) Cl 1.83-1864); ¢ = 0.793

1 month —

clinical, operative, and outcome characteristics of the study cohort

AFRS: allergic fungal rhinosinusitis; AC polyp: antrochoanal polyp; CRSWNP: chronic rhinosinusitis with nasal polyposis; CRSsNP: chronic rhinosinusitis

without nasal polyposis; DNS: deviate

d nasal septum; FESS: functional endoscopic sinus surgery; MMA: middle meatal antrostomy; PLRA: prelacrimal

recess approach; NLD: nasolacrimal duct; VAS: visual analogue scale; IQR: interquartile range; OR: odds ratio; Cl: confidence interval.

Tests used: Wilcoxon signed-rank test for preoperative versus postoperative VAS; Fisher—Freeman—Halton exact test for procedure type versus diagnosis

and synechiae versus procedure type

; Fisher's exact test for early disease persistence/relapse versus CRSWNP. Z, standardised Wilcoxon statistic; r,

rank-based effect size; x?, reference chi-square value (degrees of freedom in parentheses); ¢, phi coefficient; OR is Haldane—Anscombe corrected.

Adash (—) indicates that no test was

applicable.

Clinical presentation

Nasal obstruction was reported by all patients at presentation. Nasal discharge and epistaxis were less
frequently reported (Table ).

Disease distribution

Maxillary sinus disease was unilateral in the majority of patients, with bilateral involvement in six patients
(30%) (Table ).

Diagnostic profile

AFRS was the most frequent diagnosis, followed by AC polyp and CRSWNP. CRSsNP and fungal ball were
each identified in one patient. Deviated nasal septum (DNS) was a common associated finding (Table ).

Surgical management

The majority of patients underwent FESS combined with PLRA. A smaller proportion required MMA with
PLRA, with or without concurrent endoseptoplasty. The type of surgical procedure demonstrated a
statistically significant association with the underlying diagnosis (p = 0.002; Fisher-Freeman-Halton exact
test, Cramér’s V = 0.631), with AFRS patients more frequently requiring extensive FESS, and AC polyp
patients commonly managed with MMA combined with PLRA (Table 7).

Intraoperative visualisation

Using the PLRA, complete visualisation of all five walls of the maxillary sinus - anterolateral, posterolateral,
medial, superior, and inferior - was achieved in all 20 patients (100%). Straight (0°) endoscopes allowed
adequate assessment of the medial, inferior, and posterior walls, while angled endoscopes (30° and 70°)
were necessary to inspect the anterior and lateral walls, which were relatively difficult to assess through the
MMA alone.

Symptom severity outcomes

VAS scores demonstrated a statistically significant reduction following surgery (Wilcoxon signed-rank test,
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p < 0.001), as detailed in Table I and Figure 3.

VAS Score Distribution (Pre vs Post)

B Post-operative
g - mmm Pre-operative

6 -
4 -
7
. L
1 2 3 4 7 8 9

VAS Score

Number of Patients

FIGURE 3: Bar chart showing distribution of VAS scores in patients
before and after surgery

Postoperative morbidity

No major postoperative complications were recorded. No patient experienced cheek numbness or epiphora.
Two patients (10%) developed postoperative synechiae, which were managed with office-based endoscopic
synechiolysis. A statistically significant association was observed between synechiae and the type of
surgical procedure performed (p = 0.047 (Fisher-Freeman-Halton exact test, Cramér’s V = 0.793)). Given the
small number of events (n = 2), this association should be interpreted as exploratory.

Early disease persistence/relapse at one month

Early disease persistence/relapse at one month was identified in two patients (10%), both diagnosed with
CRSwWNP. A statistically significant association was found between CRSWNP and early disease
persistence/relapse at one month (Fisher’s exact test, p = 0.016; Haldane-corrected OR = 58.3, 95% CI 1.83-
1864). Given only two events, this association is exploratory and should be interpreted with caution. As
follow-up was limited to one month, these findings represent early disease persistence or treatment failure
rather than true long-term recurrence.

Discussion

The PLRA has gained recognition as a minimally invasive endoscopic corridor that may allow wider access to
the maxillary sinus, particularly to regions that are inadequately visualised using conventional MMA [9]. In
this prospective study of benign maxillary sinus disease, use of the PLRA was feasible, with surgical
exposure of the anterolateral wall, disease clearance, symptomatic improvement at one month, and a low
complication rate in this small series [10].

A principal finding of this study was the achievement of complete intraoperative visualisation of all five
walls of the maxillary sinus in every patient [3]. This observation is clinically relevant, as the anterior and
lateral walls of the maxillary sinus are commonly difficult to access through standard endoscopic MMA
owing to the posteromedial location of the natural maxillary ostium [11]. Although angled endoscopes may
improve visualisation through the middle meatus, access remains limited and technically demanding [12].
By creating an anterior entry point into the maxillary sinus, the PLRA provides a direct line of sight into the
sinus cavity, allowing wider visualisation and improved instrument manoeuvrability [13]. This anatomical
advantage may explain the uniform visualisation achieved in the present series and suggests a possible
advantage of the approach in selected cases [14].

In addition to enhanced visualisation, the approach appeared to facilitate clearance of disease from the
maxillary sinus [15]. The ability to alternate visualisation and instrumentation between the prelacrimal
window and the natural ostium improved surgical flexibility, particularly for anteriorly located pathology.
This bidirectional working capability may contribute to more thorough disease removal while preserving
surrounding mucosa, a feature that is particularly relevant in benign but potentially recurrent conditions
[16].

The demographic profile of patients in this study reflects commonly reported patterns in benign sinonasal
disease. Most patients presented in the third to fifth decade of life, with a male predominance. Nasal
obstruction was the most frequent presenting complaint, followed by nasal discharge and epistaxis,
consistent with the obstructive nature of maxillary sinus pathology. The diagnostic profile in this study is
consistent with patterns commonly reported in the Indian subcontinent. Septal deviation, when present,
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influenced surgical planning and necessitated endoseptoplasty in selected cases to optimise access, a
practice supported by prior reports [17].

Surgical management was tailored according to disease extent and pathology. Diffuse inflammatory
conditions such as CRSWNP required comprehensive FESS in addition to the PLRA, whereas localised disease
could be adequately addressed with targeted maxillary intervention. The significant association between
diagnosis and type of procedure performed underscores the importance of individualised surgical planning
rather than a uniform operative strategy [5].

Postoperative symptom assessment demonstrated a statistically significant reduction in symptom severity

at one-month follow-up. The consistency of improvement across diagnostic categories suggests, within the
limits of this small series and short follow-up, that the benefits of the PLRA may extend beyond anatomical
access alone. Similar improvements in patient-reported symptoms have been described in previous studies

evaluating this approach [18].

From a safety perspective, the PLRA was associated with minimal morbidity in the present study. No patients
developed epiphora or cheek numbness, complications traditionally associated with more destructive
anterior maxillary approaches [19]. The anatomical confines of the prelacrimal corridor - bounded
posteriorly by the NLD, superiorly by the orbital floor, and inferiorly by the alveolar process - require careful
dissection. However, meticulous surgical technique and appropriate preoperative radiological assessment
may reduce the risk of injury to these structures [8]. Only two patients developed postoperative synechiae,
which was associated with the extent of surgical manipulation, emphasising the importance of mucosal
preservation and diligent postoperative care.

Healing of the inferior turbinate flap was uniformly satisfactory, with no persistent crusting or granulation
tissue observed at the incision site. Preservation and accurate repositioning of this flap may have contributed
to the favourable mucosal outcomes and may represent a functional advantage of the PLRA over more
destructive alternatives [20].

Early disease persistence/relapse at one month was observed exclusively in patients with CRSWNP. This
finding is consistent with the recognised pathophysiology of CRSWNP as a chronic inflammatory condition
with a propensity for recurrence despite adequate surgical clearance [21]. As follow-up was limited to one
month, this finding more likely reflects early persistence of disease or early treatment failure than true long-
term recurrence. While the PLRA may enable effective mechanical removal of disease and restoration of
sinus ventilation, long-term disease control in this subgroup remains dependent on sustained postoperative
medical therapy and close follow-up.

Overall, the findings of this study suggest that the PLRA may be a feasible technique for selected benign
maxillary sinus pathology. Its ability to provide wider access to the maxillary sinus while preserving critical
nasal and lacrimal structures may make it useful in cases where access to the anterolateral wall is required
[22]. Although inflammatory conditions such as CRSWNP require a multimodal approach, the PLRA may be a
useful surgical option within that framework [23]. Emerging literature suggests an expanding role in
maxillary sinus surgery and extended endoscopic applications [24].

Limitations

This study has certain limitations. The sample size was small, drawn from a single tertiary care centre using
consecutive enrolment rather than a calculated target, which may limit the generalisability of the findings.
Follow-up was restricted to one month, in keeping with the study’s focus on intraoperative visualisation
and early postoperative outcomes, though this cannot capture true long-term recurrence, particularly in
CRSwWNP, which is prone to delayed relapse; the outcome reported here is therefore early disease
persistence/relapse at one month. As this was a descriptive, single-arm feasibility study intended to
characterise the technique and its early outcomes, no comparator arm (such as conventional MMA alone)
was included, precluding direct comparative conclusions regarding the added benefit of the PLRA. All
procedures were performed by a single senior surgeon for the sake of uniformity in surgical technique; while
this ensured methodological consistency, it may limit generalisability to surgeons with varying levels of
experience. Larger, multicentric, comparative studies with longer follow-up are warranted to validate these
findings.

Conclusions

The PLRA can possibly be a good surgical approach for access to the anterolateral aspects of the maxillary
sinus, as observed in this feasibility study. In this series, it enabled visualisation of all five walls of the
maxillary sinus and clearance of disease, with bidirectional working through both the prelacrimal window
and the natural ostium. The approach was associated with low morbidity and minimal complications. Larger
comparative studies with longer follow-up are warranted to validate these preliminary findings.

Additional Information
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