Important anatomical landmarks in the
lateral nasal wall
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ABSTRACT

Objectives: The study aimed to investigate the
anatomy of the lateral nasal wall to provide a set of
measurements among some important anatomical
landmarks and to reveal the relationship between them.

Methods: Fifty haf heads were dissected to determine
the distances between important landmarks in the lateral
nasal wall for endoscopic sinus surgery. Landmarks were
measured with an electronic caliper. This study was
carried out between December 2002 and February 2003
a the Anatomy Research Laboratory, Faculty of

Medicine, Akdeniz University, Antalya, Turkey.

Results: Results were provided as mean * standard
deviation. In our study, some of the critical distances as
in the latera nasal wall were measured and results
showed consistency to the data found in the literature.

Conclusipn:_ Our results are useful to achieve safe
endoscopic sinus surgery.
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F unctional endoscopic sinus surgery (FESS) is a
frequently used technique in the treatment of
patients with chronic and acute recurrent sinusitis,
sinonasal polyposis and has many advantages for
the intranasal endoscopic examination and surgical
applications? Rigid nasal endoscope permits a
better surgical view of the lateral nasal wall. This
technique improves the ability to visualize specific
anatomical details of sinonasal structures by the
surgeons. Anatomy is important to differentiate
pathological conditions from normal variants.! The
individual anatomy of the paranasal sinuses and the
floor of the anterior crania fossa can vary
considerably. Systematic orientation based on
anatomical  landmarks and their empirical
relationships provide a limited degree of certainty
during endoscopic procedures.?

Variations in intranasal and sinus anatomy have
been implicated in the etiology of chronic and acute
recurrent sinusitis.4 Also, these variations can cause
catastrophic results during surgery. Trauma to the

ethmoidal arteries may cause vessel retraction into
the orbit and visual loss can occur secondary to
intraorbital hematoma. Expanding orbital hematoma
will result in compression of the optic nerve in the
optic canal. Double vision can be permanent.
Diplopia secondary to media rectus injury may
result in irreparable damage. In order to perform
safe superior dissection within the ethmoidal
sinuses, the skull base should be carefully identified.
Direct brain trauma is most likely to occur where
the skull base is thinnest. When using endoscopes,
the surgeon must have an intimate knowledge of
anatomy. Death may be related to massive
intranasal  bleeding, intracranial bleeding or
meningitis. The development of functiona
intranasal sinus surgery has progressed since 1903.5
The research on this subject has reveded new and
important developments. Today, the advancing
development of instrumentation, suction irrigation,
video-endoscopes and modern minimal invasive
operation techniques, in addition to chronic
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sinusitis, a wide range of pathologic processes in
the paranasal sinuses and floor of the anterior
crania fossa can be treated successfully by the
purely endoscopic approaches® The recent
popularization of FESS, however, has resulted in
many of these standard surgical techniques being
considered radical by proponents of FESS?
Successful endoscopically guided intranasal surgery
of the paranasa sinuses requires accurate
knowledge of the anatomy of the lateral nasal wall.
Nasal endoscope has become important tools for
endoscopic visualization of lateral nasal wall
surgery.2+” The anatomy of the lateral nasal wall
area is a highly complicated.?2 Additionally, there
are some specific anatomic structures on the lateral
nasa wal. These structures are important
particularly for endoscopic sinus surgery and other
standard nasal surgical techniques. There are many
studies for anatomical landmarksin the lateral nasal
wall and many of which measure the distances of
the anatomical structures.>%1

Many Ears, Nose, Throat surgeons may need
support in anatomical orientation during the
endoscopic nasal surgery. Anatomic variations and
limitations imposed by endoscopic visualization
demands a good understanding of anatomy and
familiarity with endoscopic surgery 2

We aimed to investigate the anatomy of the
lateral nasal wall to provide a set of measurements
among some important landmarks and to reveal the
relationships between them. Anatomical structures,
which are chosen as landmarks in our study, are
very important for both surgeons and anatomists.
Moreover, we think that the distances, which are
measured in our present study, can be used safely in
FESS or help develop new surgical techniques.

Methods. Fifty embamed cadaver haf heads
were used in our study. No specimen showed any
evidence of previous surgery or any other gross
anatomical anomaly. Mucosa on the lateral nasal
wall was carefully removed under operation
microscope. Later, anatomic structures on the
lateral nasal wall were carefully dissected. During
the dissection, anterior nasal spine (ANS), inferior
turbinate (inferior nasal concha) (INC), middle
turbinate (middle nasal concha) (MNC), uncinate
process (UP), natural ostium of the maxillary sinus
(NOMYS), opening of the nasolacrimal duct (OND),
sphenopal atine foramen (SF), natural ostium of the
sphenoidal sinus (NOSS), anterior ethmoidal artery
(AEA), posterior ethmoida artery (PEA),
pharyngeal opening of the auditory tube (POAT),
posterior nasal spine (PNS), natural ostium of the
frontal sinus (NOFS) and nasal base (NB) were
exposed. To expose the UP, the sagittal portion of
MNC was cut and was carefully removed (Figures
1-5). The persistent landmarks were then identified,
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Table 1 - Measurements obtained from anterior nasal spine (N=50).

Distances MD (cm) SD
ANS -INC 1 0.1
ANS - MNC 2.6 0.2
ANS - UP 34 0.3
ANS - NOMS 39 05
ANS - OND 3 0.4
ANS - SF 5.6 0.2
ANS - NOSS 55 0.4
ANS - AEA 55 0.3
ANS - PEA 5.8 04
ANS - POAT 6.2 0.3
ANS -PNS 5.6 0.3

INC - anterior border of the inferior turbinate,
MNC - anterior border of the middle turbinate, UP
- mid-uncinate process, NOMS - natural ostium of

the maxillary sinus, OND - opening of the
nasolacrimal duct, SF - exit point of the
sphenopal atine artery, NOSS - natural ostium of
the sphenoidal sinus, AEA - exit point of the
anterior ethmoidal artery, PEA - exit point of the
posterior ethmoidal artery, POAT - pharyngeal
opening of the auditory tube,
PNS - posterior nasal spine.

Table 2 - Distances from middle nasa concha (MNS) (N=50).

Distances MD (cm) SD
MNS-UP 14 0.3
MNS-NOMS 18 0.3
MNS-AEA 22 04
MNS-PEA 2.7 0.2

UP -uncinate process, NOMS - Natural ostium of
the maxillary sinus, AEA - exit point of the
anterior ethmoidal artery, PEA - exit point of the
posterior ethmoidal artery.

Table 3 - Distances of the other anatomical landmark on lateral

nasal wall (N=50).
Distances MD (cm) SD
NOMS-OND 18 0.3
OND-UP 18 0.5
NOSS-NB 34 0.6
NOFS-AEA 0.9 0.3
UP-AEA 25 0.6
NOMS-INC 15 0.3

NOMS-OND - anterior border of the natural ostium of the maxillary
sinus- opening nasolacrimal duct, OND-UP - opening nasolacrimal
duct - uncinate process, NOSS-NB - natural ostium of the
sphenoidal sinus - nasal base, NOFS-AEA - natura ostium frontal
sinus - exit point of anterior ethmoidal artery, UP-AEA - uncinate
process - exit point of the anterior ethmoidal artery,
NOMS-INC - anterior border of the natural ostium maxillary sinus -
anterior attachment point of the inferior nasal conchato the lateral

nasal wall.
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Figure 1 - Anatomica landmarks on the lateral nasal wall; anterior Figure 3 - Representative picture for exit point of the sphenopalatine

nasal spine (ANS), posterior nasa spine (PNS), inferior artery (SF), superior nasal concha (SNC), middle nasal
nasal concha (INC), middle nasa concha (MNC), concha (MNC), opening of nasolacrimal duct (OND).
superior nasal concha (SNC), pharyngeal opening of the

auditory tube (POAT).

Figure 2 - Lateral nasal wall with the inferior nasal concha (INC) Figure 4 - Representative pictures for natural ostium of the

and middle nasal concha (MNC) removed and sphenoidal sinus (NOSS) middle nasal concha (MNC),
demonstrated opening of nasolacrimal duct (OND), inferior nasal concha (INC), and anterior nasal spine
uncinate process (UP), natural ostium of the maxillary (ANS).

sinus (NOMS) and natura ostium frontal sinus (NOFS).

Figure 5 - Representative picture for exit point of the anterior
ethmoidal artery (AEA) and exit point of the posterior
ethmoidal artery (PEA).
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some of which required limited dissection. Anterior
nasal spine was chosen as a man landmark.
Distances were measured with electronic caliper
under operating microscope. Measurements were
recorded from ANS to the designated structures
(anterior-inferior border of the inferior turbinate,
anterior-inferior border of the middle turbinate,
mid-uncinate process, natural ostium of the
maxillary sinus, opening of the nasolacrimal duct,
sphenopalatine foramen, natural ostium of the
sphenoidal sinus, exit point of the anterior
ethmoidal artery, exit point of the posterior
ethmoidal artery, pharyngeal opening of the
auditory tube, posterior nasal spine) and the
distances were rounded to the nearest millimeter.

Results. Measurements obtained from ANS
were presented as mean distance (cm) and standard
deviation in Table 1 Measurements were obtained
from anterior attachment point of the middle nasal
concha to the lateral nasal wall designated
structures (uncinate process, natural ostium of the
maxillary sinus, exit point of the anterior ethmoidal
artery, exit point of the posterior ethmoidal artery)
and the distances were rounded to the nearest
millimeter in Table 2 Results of the measurements
between anterior border of the natura ostium of the
maxillary sinus and opening nasolacrimal duct,
opening nasolacrimal duct and uncinate process,
natural ostium of the sphenoidal sinus and nasal
base, anterior border of the natural ostium frontal
sinus and exit point of anterior ethmoidal artery,
uncinate process and exit point of the anterior
ethmoidal artery, anterior border of the natura
ostium maxillary sinus and anterior attachment
point of the inferior nasal conchato the lateral nasal
wall aregivenin Table 3.

Discussion. Successful endoscopically guided
intranasal surgery of the paranasal sinuses requires
accurate knowledge of the anatomy of the lateral
nasal wall. There have been many descriptions of
the anatomic landmarks and their variations.
Distances and angles between these structures are
seldom stated.s

In this study, we have measured distances
between the mgjor lateral nasal wall landmarks in
50 half heads. We chose the posterior nasal spine
and the anterior nasal spine as reference points.
These locations are constant and measurements
from these points are easily performed. These
measurements can be used an intraoperative
guidelines during transnasal endoscopic surgery.
The results of this study suggest that, during lateral
nasal wall surgery, a surgeon should pay attention
to the sphenopalatine artery, anterior ethmoidal
arteries and posterior ethmoidal arteries. These
arteries may be damaged in endoscopic approaches.
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Moreover, we also measured the distance between
anterior nasal spine and exit point of anterior
ethmoid artery and posterior ethmoid artery on the
lateral nasal wall. According to our findings, those
arteries in the lateral nasal wall must be observed
during endoscopic sinus surgery. Ethmoidal artery is
an important anatomical structure to be recognized
during endoscopic sinus surgery. Since, the anterior
ethmoidal artery is the best landmark for the roof of
the ethmoid sinus or the anterior base of the
skull.1t1416 |n our study, distance of AEA and PEA
were measured (ANS-AEA 5.5+ 0.3, ANS-PEA 5.8
= 0.4, MNC-AEA 2.2 = 0.4, MNC-PEA 2.7 + 0.2,
NOFS-AEA 0.9 + 0.3, UP-AEA 2.5 £ 0.6). Another
study reported that the distance of ANS and AEA
was measured as 5.3 cm.2? However, we found that
this distance was 5.5 cm. The sphenopalatine
artery, a major blood vessel of the nasal mucosa,
exits from the sphenopal atine foramen and supplies
the turbinates located on the lateral nasal wall and
the nasal septum. Excessive hemorrhage can result
to injury to the branches of sphenopalatine artery,
which is very important for epistaxis, during
endoscopic sinus surgery. Therefore, anatomical
knowledge of the location of the sphenopalatine
foramen isimportant. 2172 Owing to the importance
of sphenopalatine artery, the distance between SF
(the exit point of the sphenopalatine artery) and
ANS was measured (5.6 + 0.2). With the role of the
FESS, a thorough understanding of the anatomy of
the sphenoid sinus has become increasingly
important. The sphenoid sinus is adjacent to many
important structures, and its relationship to them is
subject to considerable variations?® Other distances
found in our study are consistent with the results of
Cahoun et a5 Additionaly, previous studies
measured the distance between the ANS and NOSS
as 5.6 cm.>1 |n another study, the distance from the
ANS to the NOSS was 7 cm.z2 On the other hand,
Elwany et a found that the distance was 6.44 cm
but in our study this distance was measured as 5.5
cm. This distance is of importance as identification
of the sphenoid sinus ostium is of great importance
for safe and effective endoscopic surgery of the
sphenoid sinus.2

Currently, 2 popular transnasal endoscopic
approaches are used to locate the natural ostium of
the maxillary sinus. The first technique is the
traditional Messerklinger "anterior-to-posterior"
infundibulotomy approach described by Stanberger
and Posavetz.2#2 The second approach is the
"retrograde uncinectomy" technique advocated by
Parsons et a.>% Accurate identification of the
natural ostium of the maxillary sinusis important in
functional endoscopic maxillary sinus surgery.’* The
distance between the NOMS and OND was
measured as 1.8 cm in our study, which differs from
the results of Calhoun et a > Interestingly, while
Calhoun et al° found that the distance between the
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OND and UP was 0.3 cm, the same distance was 1.8
cm in our study which is significantly higher.
However, the measured distances were highly
variable 0.5 - 2.8 cm in our study. This differenceis
likely due to many variations in positions of
anatomical structures in this region. When
compared to the result of Calhoun et a,; no
differences were found.

The middle turbinate is a structure of great
importance in nasal function and this structure is
often carefully preserved at FESS.2% Therefore, we
considered this to be a very important distance
between the anterior border of middle turbinate and
anterior nasal spine during FESS. In our study, this
distance was measured as 2.6 £ 0.2. The nasa
cavity is a region where anatomical variations are
not infrequently seens Anatomic variations
imposed by endoscopic visualization demands a
well known anatomy in endoscopic surgery.6 Some
of these variations are accepted to have no clinical
significance.®* Most nasal polyps arise from near the
ostium of the maxillary sinus.3 Nasal polyposis and
alergic rhinitis are disease processes where the
usefulness of nasal endoscopy is limited.
Endoscopes could not be passed in these patients
even after applying topical nasal decongestants.
The structure and landmarks are changed by nasal
polyposis and this is another sign for the importance
of the anatomical structure of thisregion.

There are 2 main ostiomeatal channels. The
anterior ostiomeatal unit includes the frontal sinus
ostium, frontal recess, maxillary sinus ostium,
infundibulum and middle meatus. The posterior
ostiomeatal unit consists of the sphenoid sinus
ostium, sphenoethmoidal recess and the superior
meatus. These channels provide communication
between the ipsilateral frontal, anterior ethmoid and
maxillary sinuses, posterior ethmoid and sphenoid
sinuses. Understanding the anatomy of the lateral
nasal wall and its relationship to adjacent structures
is essential.® The FESS is based on the belief that
the ostiomeatal complex is the key area in the
pathogenesis of chronic sinus diseases.2 Anatomic
variations, infections, trauma, and tumors represent
structural variations that predispose to narrowing of
the ostiomeatal complex and the sinus drainage
channels3* However, a review of the literature
reveals a lack of consensus among investigators
with regards to the prevalence, suspected
pathogenicity, and clinical significance of these
anatomic structures.® We did not encounter any
significant anatomical variations in our cadavers.
Rigid nasal endoscopes permit a better surgical view
of the lateral nasal wall. Successful endoscopic
intranasal surgery of the paranasal sinuses requires
accurate knowledge of the anatomy of the lateral
nasal wall.

In conclusion, our results may contribute to a
better understanding of the anatomy of
nasal-ethmoid complex and help to simplify the
surgical technique and improve performance for
safe endoscopic sinus surgery.
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