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ABSTRACT

Background: Transnasal endoscopic sphenopalatine artery ligation is becoming the procedure of choice for surgical
management of intractable posterior epistaxis. Landmarks for localization of the sphenopalatine foramen can assist in rapid
surgical exposure of the sphenopalatine artery.

Objective: This study examined distances from easily identified endoscopic surgical landmarks to the sphenopalatine foramen.
Methods: By using computed tomography of the sinus to study radiologic anatomy in 50 adults, distances were measured

between five simple endoscopic landmarks and the sphenopalatine foramen. The two-tailed t-test was used for statistical analysis.
Results: Right- and left-sided measurements were similar. The mean (standard deviation [SD]) anteroposterior distances to

the sphenopalatine foramen were the following: from the maxillary line (36.7 � 5.5 mm), anterior head of the middle turbinate
(33.8 � 6.7 mm), basal lamella (11.8 � 1.9 mm), and choanal arch (�9.2 � 1.4 mm). The mean (SD) distance in the vertical
dimension from the nasal floor was 26.6 � 2.6 mm. Female patients had statistically shorter distances to the sphenopalatine
foramen from the maxillary line, anterior head of the middle turbinate, choanal arch, and nasal floor.

Conclusion: Reliable endoscopic landmarks exist in relation to consistent anatomic structures and can be used to help
quickly estimate the location of the sphenopalatine foramen at the onset of the procedure.

(Allergy Rhinol 8:e63–e66, 2017; doi: 10.2500/ar.2017.8.0196)

Epistaxis is the most common otolaryngologic emer-
gency, which occurs in �10% of the popula-

tion.1–3 More than 90% of epistaxis cases originate an-
teriorly from the Kiesselbach plexus over the anterior
nasal septum.1,4 However, most severe intractable
cases arise posteriorly. The sphenopalatine artery (SPA),
a terminal branch of the internal maxillary artery (IMA),
supplies blood to the lateral nasal wall, inferior and mid-
dle turbinate, and the posterior septum, and is implicated
in most cases of posterior epistaxis.1,4 Most epistaxis cases
can be conservatively controlled with nasal packing or
direct cautery; however, intractable cases usually proceed
to arterial ligation or embolization of the SPA or distal
IMA.

Arterial ligation at proximal sites (e.g., the external
carotid or IMA) generally carries higher failure rates

than distal ligation due to the presence of collateral
circulation and anastomoses.5 When addressing the
key distal branch of the relevant external carotid cir-
culation, transnasal endoscopic SPA ligation (TESPAL)
has become the procedure of choice for intractable
epistaxis due to its efficacy, favorable risk-benefit ratio,
and cost-effectiveness.4,6,7 TESPAL typically does not
require dissection of the sinuses, and a direct approach
to the SPA would be ideal. The location of the spheno-
palatine foramen (SPF) is identified within the superior
meatus after elevation of a mucoperiosteal flap and
identification of the crista ethmoidalis from the poste-
rior aspect of the middle meatus. Opening the maxil-
lary sinus may assist the surgeon if these landmarks
are not quickly found. Difficulty in locating the SPA as
it exits the SPF may be compounded by active bleeding
that obscures the operative field or edematous and
friable tissue caused by previous nasal packing. As
such, the addition of simple surgical landmarks to
locate the SPF would be helpful beyond the traditional
reliance on the crista ethmoidalis. The aim of this study
was to determine if simple endonasal anatomic rela-
tionships exist to facilitate rapid localization of the SPF
during TESPAL.

METHODS
We reviewed computed tomography (CT) of the si-

nus from 50 adult patients who presented to a tertiary
care outpatient rhinology clinic. Helical CTs were per-
formed according to a standard clinical protocol in
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which 1-mm images are acquired, and 1-mm and
3-mm axial and coronal reconstructions, respectively,
are created. Patients with evidence of previous sinus,
nasal, or skull base surgery, or those with significant
obscuring sinonasal pathology were excluded. Institu-
tional review board approval was obtained for this
study (COMIRB 13-1555). The distances from the SPF
to the following surgical landmarks were measured
from each side8: nasal floor, choanal arch, maxillary
line, anterior head of the middle turbinate, and the
basal lamella of the middle turbinate (Fig. 1). These
landmarks were selected for their consistent and
reliable identification during nasal endoscopy and
CT examination. Both axial and coronal CT sinus
images were reviewed to locate each landmark, and
the distances were measured by using the ruler func-
tion of McKesson Radiology Station software (Al-
pharetta, GA). Distances to the SPF in the anteropos-
terior dimension were recorded for all except the
nasal floor, which was recorded in the vertical di-
mension. Mean distances and standard deviations
(SD) were calculated; laterality and sex group com-
parisons were made by using paired and unpaired
two-tailed Student’s t-test, respectively (Excel ver-
sion 2008; Microsoft; Redmond, WA).

RESULTS
Fifty adult patients were included, for a total of 500

measurements. The mean age was 47.5 years (range,
18–78 years), with a 1:1 male-female ratio. Right- and
left-sided measurements were pooled for subsequent
comparisons, given their similarity on paired t-test
(p � 0.79) and small SDs. Distances between the ana-
tomic landmarks and the SPF are displayed in Table 1.
The mean (SD) SPF was 26.6 � 2.6 mm above the nasal
floor, as measured in the vertical dimension. In the
anteroposterior dimension, the mean (SD) SPF mea-
sured 36.7 � 5.5 mm deep to the maxillary line, 33.8 �
6.7 mm deep to the anterior head of the middle turbi-
nate, 11.8 � 1.9 mm deep to the level of the basal
lamella, and 9.2 � 1.4 mm anterior to the choanal arch.
The distances were �1–3 mm greater in male than
female patients, with the exception of the distance from
the basal lamella to the SPF. These distances are de-
picted in the included anatomic illustration (Fig. 2).

DISCUSSION
Intractable posterior epistaxis may be managed with

either arterial ligation or embolization of the SPA be-
cause these procedures have higher patient satisfac-

Figure 1. Representative computed
tomography measurements from each
landmark to the sphenopalatine fora-
men (SPF). (a) Nasal floor; (b) cho-
anal arch; (c) maxillary line; (d) ante-
rior head of the middle turbinate; and
(e) basal lamella.
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tion, increased efficacy, and cost savings when com-
pared with traditional posterior packing and
observation.4,6,7 As an alternative to surgical interven-
tion, transcutaneous embolization remains a reason-
able choice for poor surgical candidates or when sur-
gical expertise is not available. However, rare but
devastating risks accompany embolization procedures,
including stroke, facial pain and paresthesias, ophthal-
moplegia, blindness, and soft-tissue necrosis, all while
carrying a higher recurrence rate for epistaxis (�20%)
than TESPAL procedures.6,7

The preferred surgical procedure for epistaxis man-
agement has evolved over time. Previous surgical
methods to control posterior epistaxis relied on

transantral ligation of the IMA; however, this proce-
dure has been associated with significant morbidity,
including sinusitis, facial pain or edema, infraorbital
nerve paresthesia, and oroantral fistula.7,9–11 In addi-
tion, pterygopalatine fossa dissection carries rare risks
of blindness, ophthalmoplegia, decreased lacrimation,
and hematoma7; and, yet, transantral IMA ligation still
carries an �10% rate of recurrent epistaxis.6,7

A microsurgical approach to SPA ligation was first
described by Prades12 in 1976, and later Budrovich and
Saetti13 described the endoscopic approach to SPA li-
gation. Since then, this has become the procedure of
choice due to its efficacy, rarity of minor complications,
and cost-effectiveness.1,4,6,7,13 The procedure is fairly
straightforward, relying on localization of the crista
ethmoidalis anterior to the SPF, visualizing the artery
as it exits the foramen, and searching for nearby acces-
sory branches. Generally, a mucosal incision is made
on the lateral nasal wall anterior to the middle turbi-
nate basal lamella insertion, and elevation of the mu-
coperiosteal flap is performed until the crista eth-
moidalis and SPF are found within the superior
meatus. An optional maxillary antrostomy can be per-
formed to help delineate the boundary between the
posterior fontanelle and the palatine bone, and dem-
onstrate the depth required to reach the pterygopala-
tine fossa.

Difficulty locating the SPF can occur during active
hemorrhage, when medical anticoagulation is still
present, or with the mucosal friability after multiple
rounds of nasal packing or recent attempts at surgical
management. Although previous studies identified an-
atomic variations that resulted in controversy regard-
ing the location of the SPF, it is generally found supe-
rior to the posterior attachment of the middle turbinate
in the region of the superior meatus.1,8,14 Based on our
measurements, we proposed using the expected dis-
tances from simple endoscopic landmarks to the SPF to
triangulate the most likely location of the SPA. The
radiographic measurements described in this study
may be used to guide incision placement and elevate a

Table 1 Distances from landmarks to the SPF

Distance to SPF, mean � SD, mm p Value

Overall Men Women

Nasal floor 26.6 � 2.6 27.3 � 3.0 25.9 � 2.0 0.01
Choanal arch �9.2 � 1.4 �9.5 � 1.3 �8.9 � 1.4 0.01
Maxillary line 36.7 � 5.5 38.2 � 5.3 35.3 � 5.3 0.01
Ant middle turb 33.8 � 6.7 35.3 � 5.9 32.3 � 7.2 0.03
Basal lamella 11.8 � 1.9 11.8 � 1.7 11.8 � 2.0 0.89

SD � Standard deviation; SPF � sphenopalatine foramen; Ant middle turb � anterior head of the middle turbinate.
The p values are shown for male-to-female comparison.

Figure 2. Schematic of endoscopic measurements to sphenopala-
tine foramen (SPF) in millimeters. Measurements a–d are in the
anteroposterior dimension, and measurement e is in the vertical
dimension. (a) Maxillary line to SPF; (b) anterior head of the
middle turbinate to SPF; (c) basal lamella to SPF; (d) arch of choana
to SPF; and (e) nasal floor to SPF.
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smaller flap directly onto the foramen or coagulate
directly on top of it.

The anatomic landmarks in this study were chosen
for easy identification during nasal endoscopy and
their expected presence, even in the setting of previous
surgery or trauma. Distances were greater in male
patients for most measurements, consistent with the
larger mean nasal cavity dimensions typically seen in
men.15 The choanal arch and basal lamella are the most
reliable landmarks, as evidenced by their small SDs,
possibly due to their close proximity to the SPF. This
indicates that the quickest initial way to estimate the
location of the foramen in initial nasal endoscopy is to
first identify the basal lamella and the arch of the
choana. By estimating the midpoint between the basal
lamella and choanal arch, the anteroposterior depth of
the foramen can be established. The foramen is located
2.5 cm up from the nasal floor, which can be estimated
by using the diameter of the suction tip (Fig. 2).

Limitations of this study included a possible selec-
tion bias and challenges in using two-dimensional
measurements in a three-dimensional space. The sub-
jects presented with sinus concerns to undergo CTs,
and we did not compare these with a healthy control
group. However, previous studies indicate no major
anatomic predisposing factors for rhinosinusitis, which
made this an unlikely issue.16,17 Also, these distances
were measured on two-dimensional CT images, and if
these were not true axial and coronal planes, then
measurements would be slightly off. To minimize this
possibility, CTs with direct thin-cut (�1 mm) axial
acquisition protocols were used and the nasal floor was
used to confirm the true nature of the axial plane. If a
few degrees of tilt were still present despite this visual
examination, with measurements of 9–37 mm, then
very little difference in absolute measurement would
occur. Use of these measurements is not a substitute for
detailed anatomic knowledge, which is essential for
any surgeon. The mean distances described can serve
as a useful tool for localization of the region of the SPF
and can facilitate rapid surgical exposure.

CONCLUSION
Radiographic analysis of both sexes demonstrated

reliable endoscopic landmarks that could be used to

estimate the location of the SPF, with slightly larger
nasal cavity volumes observed in men.
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