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predictive factor for enhanced visibility during pre-lacrimal

window approach*
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To the Editor:

Pathologies located at the posterior surface of the anterior wall
and the floor (alveolar recess) of the maxillary sinus are challen-
ging to visualize and access. Open approaches including lateral
rhinotomy, Caldwell-Luc procedure or midfacial degloving
allow a broad visualization but with a significant likelihood of
post-operative morbidity ™. Access to the anterior wall and floor
of the maxillary sinus by traditional endoscopic approaches is
very difficult @. The pre-lacrimal window approach (PLWA), as

a modified endoscopic medial maxillectomy, provides a wide
access to these challenging areas with a very low morbidity rate
in total ®. A recent study compared the PLWA against conventi-
onal approaches (traditional endoscopic, open and combined)
in treatment outcomes of surgically resected inverted papilloma
(IP) within the maxillary sinus. The authors found no recurrences
in the PLWA group whereas conventional surgery resulted in a
16% recurrence rate — all located in the alveolar recess . Hil-
denbrand et al. ® evaluated the long-term outcome of maxillary
sinus IP, treated via PLWA, and observed no recurrences after a
median follow-up period of 3.8 years. A series of studies have
concluded that the PLWA is a safe and effective endoscopic tre-
atment of various diseases within the maxillary sinus, including
benign and malignant pathologies “®.

A critical factor for the performance of a PLWA is the width of
the bony window anterior to the nasolacrimal duct. This pre-
lacrimal bony window extends from the anterior wall of the
maxillary sinus to the anterior border of the nasolacrimal duct.
The feasibility of a PLWA depends on the distance of this bony
window. In cases of a small pre-lacrimal window, a significant
bone resection and nasolacrimal duct dislocation or even remo-
val with a higher likelihood of morbidity is required to conduct
a PLWA. Recently, Simmen et al. © classified the distance of the
pre-lacrimal bony window into 3 types (Type I: 0-3mm, type II:
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>3-7mm, type lll: >7 mm) in order to evaluate the proportions of
patients in whom a PLWA is readily feasible.

At our department, the applied PLWA technique is performed as
described earlier ®. Most parts of the PLWA are performed with
a 0-degree endoscope, where the access is particularly useful for
the alveolar recess. In order to gain visibility of the challenging
areas within the maxillary sinus (anterior wall, transition anterior
wall/alveolar recess), we use 45-degree or 70-degree endo-
scopes. Not only the visibility is enhanced but also the range

for angled instruments. In some cases, in whom a PLWA was
performed, we experienced a limited visibility and access to the
posterior surface of the anterior maxillary sinus wall despite the
presence of a wide pre-lacrimal bony window and the utilization
of a 45/70-degree endoscope. A further investigation of the axial
CT-scans of these cases revealed a nearly perpendicular oriented
anterior maxillary wall with respect to the medial maxillary sinus
wall. We assumed that the angle between the anterior and me-
dial wall of the maxillary sinus may be an additional predictive
factor for the visibility and accessibility of the anterior maxillary
sinus wall during PLWA where a very wide angle has limitations.
Therefore, we aimed to evaluate the antero-medial maxillary
sinus angle (AMMSA) distribution in the general population in
terms of the PLWA and depending on the data, to implement
the angle as predictive factor in the Simmen classification for
pathologies located at the posterior surface of the anterior wall
and in the alveolar recess of the maxillary sinus. For that reason,
a consecutive series of 100 paranasal sinus CT scans (=200
maxillary sinus) of adults with chronic rhinosinusitis sine nasal
polyposis, who were admitted to the Department of Otolaryn-
gology, Medical University of Graz to undergone functional
endoscopic sinus surgery (FESS), were retrospectively analyzed.
The study was approved by the institutional ethics committee
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Figure 1. Distribution of the antero-medial maxillary sinus angle
(AMMSA)

(32-462 ex 19/20). Methodology of measurements was adopted
from Simmen et al. ©. As primary variable of interest, the AM-
MSA was measured between the tangential lines through the
anterior and medial wall of the maxillary sinus, examined on the
same axial CT plane on which Simmen'’s type of feasibility was
identified.

Our results of PLWA feasibility were quite similar compared to
Simmen et al. ©. Type |, Il and Ill occurred in 38.5%, 49.5% and
12% of the sides, respectively. We determined in the entire series
a mean AMMSA of 68.6 + 6.1 degrees with a range of 52.1 - 88.9
degrees. Up next, we examined the AMMSA separately for each
feasibility type according to Simmen'’s classification. Type |, Il
and Ill presented a mean AAMSA of 68.2 + 6.1 degrees (range,
52.1-88.9), 68.7 + 6.2 degrees (range, 56.4-88.5) and 69.4 + 6.2
degrees (range, 56.6-81.1), respectively. There were no statisti-
cally significant differences between Simmen'’s types regarding
AMMSA (p=0.707). In order to evaluate how many patients
present a good visibility and accessibility of the posterior surf-
ace of the anterior wall and floor of the maxillary sinus during
PLWA, we subdivided the AAMSA into two visibility types. As the
AMMSA presented a normal distribution (with a mean angle of
approximately 70 degrees (Figure 1), we chose 70 degrees as
cut-off between the types. Type A (<70 degrees) offers a wide vi-
sualization and accessibility and was found in 59.5% of the sides.
A type B (=70 degrees) provides a more limited visualization and
accessibility and was seen in 40.5% of the sides.

For the purpose of creating a unified PLWA prediction classifica-
tion, we implemented our visibility types into the categorization
by Simmen et al. © and propose the modified Simmen clas-
sification (Figure 2). In the proposed classification system, each
feasibility type (I-1ll) can be further subcategorized according to
the visibility type (A and B), e.g. type I-A, type I-B, Type II-A and
so on. The distribution of the proposed classification system

Antero-medial maxillary sinus angle in PLWA

Type llI

Figure 2. Modified Simmen classification. Upper row depicts the feasibil-
ity types according to the distance between the anterior maxillary sinus
wall and the anterior border of the nasolacrimal duct. A: Type | (0-3mm).
B: Type Il (<3-7mm). C: Type lll (>7mm). Lower row displays the visibility
types according to the antero-medial maxillary sinus angle. D: Type A

(<70 degrees). E: Type B (=70 degrees).

Table 1. Results of unified pre-lacrimal window approach prediction clas-

sification.
Type I-A 49 (24.5%)
Type |-B 28 (14%)
Type II-A 57 (28.5%)
Type II-B 42 (21%)
Type IlI-A 13 (6.5%)
Type llI-B 11 (5.5%)

is displayed in Table 1. The most prevalent type (28.5%) was a
type Il together with an AMMSA of less than 70 degrees (type
II-A). The least favorable type for a PLWA (I-B), involving a small
pre-lacrimal bony window (type I) and a wide AMMSA (type

B), was recorded in 14% of the sides. The most favorable type
(I1-A) including a wide pre-lacrimal bony window (type ) and
a smaller angle between the anterior and medial wall of the
maxillary sinus (type A) was found in 6.5% of all maxillary sinus.
In conclusion, as this is a significantly smaller percentage as in
the other studies examining the width of the pre-lacrimal bony
window alone, we think that the additional consideration of the
angle is an additional important predictive factor in the plan-
ning of the PLWA.
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