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Introduction
The pterygopalatine fossa (PPF) is a deep viscerocranial 
area that incorporates the maxillary nerve and artery, 
the pterygopalatine ganglion, and pterygoid canal 
nerve  (vidian nerve)  [1]. The clinical importance of 
the PPF lies in its several communications with the 
adjacent spaces, as well as its contents  [2–4]. The 
surgical approaches to and/or through this area depend 
on suitable preoperative radiological assessment, such 
as computed tomography (CT) [1].

Nowadays, endoscopic sinonasal surgery  (ESS) is 
one of the most frequently performed surgeries in 
otorhinolaryngology  [5–7]. With the development 
of the endoscopic technologies, equipment, and 
imaging modalities, ESS has been extended beyond 
the nose and the paranasal sinuses  [8–11] including 
the PPF. Proper imaging detail is one of the tools 
that could be used to get an effective and safe 
ESS  [2,8]. CT is of great importance to not only 
assess the sinonasal disease but also identify the 
anatomical variations of the paranasal sinuses and 
the neighboring areas [8,11–14], which could vary 
significantly even between both sides in the same 
individual [8,11,14–16].

The usual PPF framework may be altered owing 
to various inflammatory or expansible lesions. The 

bony PPF structures could be used as landmarks in 
the management of various pathological disorders 
encountered in the soft tissues of the face  [17]. 
Therefore, the proper preoperative approach for PPF 
evaluation in the surgical management of viscerocranial 
lesions including updated imaging modalities such as 
CT is mandatory to supply sufficient understanding of 
the patient’s facial skeleton.

However, to the best of our knowledge, the CT details 
and normal CT dimensions of the PPF are missing 
in the literature, so building up of a base for CT 
evaluation and description of that area is important. In 
addition, preoperative details of the PPF are mandatory 
before any approach or procedure involving or passing 
through this fossa.

Therefore, the goal of our study was to determine the 
different dimensions, measurements, and grading of 
the PPF that were not published before. The results 
of the study may affect the surgical procedures of the 
PPF, particularly the endoscopic approaches.
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Patients and methods
This cross‑sectional analysis was conducted 
on 200 CTs of the nose and paranasal sinuses 
(400 sides) at   otorhinolaryngology  departments and 
radiodiagnosis departments in a tertiary teaching 
hospital during the period between July 2019 and 
October 2020. All patients signed an informed consent 
to participate in the current study after discussing its 
purposes. An institutional review board (IRB) approval 
was obtained.

The study was done in accordance with the Declaration 
of Helsinki on Biomedical Research Involving Human 
Subjects. Patients younger than 12 years, with history 
of trauma, surgery in the paranasal sinuses or the cranial 
base, or with malignancies, congenital anomalies, 
and/or fibro‑osseous lesions of the nose and paranasal 
sinuses were excluded from the study.

Radiological assessment using CT was performed for 
all patients included in the study with a 64‑slice CT 
scan (Light speed volume VCT; GE Medical System, 
Milwaukee, Wisconsin, USA). The protocol of 64‑slice 
MDCT was used with a 1.5‑mm section width, a 
0.625‑mm detector width, and a 0.5‑mm interval 
reconstruction.

Axial cuts were made for all of the paranasal sinuses. 
The beam was parallel to the hard palate, and the 
participants were studied in supine position. The 
cuts started from the hard palate to the frontal 
sinuses  (glabella) utilizing 130  kV and 150  mA/s 
with 1.5‑s scan time. Examinations were conducted 
with a bone window setting of 3000 HU, centered 
at 700 HU. High‑resolution algorithm was used to 
enhance appearance of the delicate bony details.

Multiplanar reconstructions with fine details in coronal 
and sagittal planes were obtained for all participants at 
a dedicated post‑processing workstation  (Advantage 
Windows Volume share 4.5; GE Medical System). 
Films were red in a routine standardized manner in 
order not to miss fine details.

PPF evaluation was done for all patients along 
the coronal, axial, and sagittal planes. Following 
Vuksanovic‑Bozaric et  al.  [1], anatomical landmarks 
were used to localize the PPF (Figs. 1 and 2).

The anteroposterior  (AP) diameter of the PPF 
was measured from the posterior wall of maxillary 
sinus to the anterior opening of vidian canal. The 
transverse diameter of the PPF was measured from the 
perpendicular plate of the palatine bone medially to the 
end of the pterygomaxillary fissure laterally. The height 
of the PPF was measured from the inferior orbital 

fissure that connects PPF with the orbit superiorly to 
the greater palatine canal inferiorly.

All of the dimensions  (AP, transverse, and height) 
were measured and categorized into three grades, in 
which AP and the transverse diameters of the PPF 
were categorized into three grades: grade 1 (<5 mm), 
grade 2  (from 5 to 10 mm), and grade 3  (>10 mm). 
However, for PP height, it was classified into 
three grades: grade  1  (from 10 to 15  mm), grade  2 
(15 to 20 mm), and grade 3 (>20 mm) (Figs. 3-5).

Statistical analysis
Statistics were analyzed via the SPSS statistical 
software bundle  (version  25; SPSS Inc., Chicago, 
Illinois, USA). P value of less than 0.05 was registered 
statistically significant. t test was used to compare 
the measurements between the two different sides 
(right and left) and between males and females.

Results
The current study included 200 CTs  (400 sides) for 
98 (49%) males and 102 (51%) females. The mean age 
was 35.27±11 years (range=14–72 years).

Anatomy and communicat ions of pterygopalat ine fossa 
(PPF)  (asterisk):  (a) axial computed tomography  (CT) at the level 
of vidian canal  (VC)  (red dashed line). PPF communicates with 
infratemporal fossa  (IFT) on lateral side via pterygomaxillary 
fissure (PMF) and on medial side with nasal cavity via sphenopalatine 
foramen  (SPF).  (b) Coronal CT at the level of greater palatine 
canal (GPC). PPF communicates superiorly with orbital apex (OA) 
via infraorbital fissure (IOF) and inferiorly with palate via GPC. (c) 
Axial CT at the level of foramen rotundum (FR) that communicates 
PPF with middle cranial fossa (MCF). (d) Sagittal CT at the level of 
GPC. PPF communicates superiorly with OA via IOF and inferiorly 
with palate via GPC and posteriorly with MCF via FR. MS, maxillary 
sinus; SS, sphenoid sinus.

Figure 1
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The mean PPF AP diameter in both sides 
was 7.33±1.3  mm  (range=3.8–11.6). The 
mean PPF AP diameter on the right side was 
7.39±1.33 mm (range=3.8–11.6) and on the left side was 
7.26±1.3 mm (range=4.61–11.6), with a nonsignificant 
difference between both sides  (t=0.7478, P=0.4554). 
The mean PPF AP diameter in males was 7.4±1.3 mm 
(range=4.61–11.6) and in females was 7.25±1.3  mm 
(range=3.8–11.6), without a significant difference 
between both sexes (t=0.8157, P=0.4156) (Table 1).

The mean PPF transverse dimension on both sides 
was 12.53±2.09  mm  (range=7.25–22.1). The mean 
PPF transverse diameter on the right side was 
12.7±2.07  mm (range=7.25–20.2) and on the left 
side was 12.3±2.09  mm (range=7.62–22.1), with a 
nonsignificant difference between both sides (t=0.4341, 
P=0.1531). The mean PPF transverse diameter in males 
was 12.35±2.28 mm (range=7.25–22.1) and in females 
was 12.7±1.88  mm (range=8.31–18.6), without a 
significant difference (t=1.1749, P=0.2414) (Table 1).

The mean PPF height on both sides was 
16.99±2.83  mm  (range=10–22.2). The mean PPF 
height on the right side was 16.99±2.85  mm 
(range=10.1–22) and on the left side was 16.99±2.82 mm 
(range=10–22.2), with a nonsignificant difference 
between both sides  (t=0.0217, P=0.9827). The mean 
height in males was 16.94±3  (range=10.1–22.2) and 
in females was 17±2.6  (range=10–22.1), without 
a significant difference regarding sex  (t=0.2522, 
P=0.8011) (Table 1).

All of these diameters were measured and categorized 
into three grades (Table 2) as follows:

In PPF AP diameter, grade 1 (<5 mm) was found in 
11 (2.75%) sides, grade 2 (from 5 to 10 mm) was found 
in 377  (94.25%) sides, and grade  3  (>10  mm) was 
found in 12 (3%) sides.

Figure 2

Measurements of pterygopalatine fossa  (PPF): axial  (a) and 
sagittal (b) computed tomography (CT) shows (1) pterygomaxillary 
fissure  (PMF) diameter, measured from posterior wall of maxillary 
sinus to anterior wall of pterygoid process of sphenoid bone.  (2) 
Sphenopalatine foramen (SPF) diameter. (3) Aneroposterior diameter 
of PPF, from posterior wall of maxillary sinus to the anterior opening of 
vidian canal. (4) Transverse PPF diameter, from perpendicular plate 
of palatine bone medially to end of PMF laterally. (5) PPF height, from 
inferior orbital fissure (IOF) to greater palatine canal (GPC) inferiorly.
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Computed tomography (CT) shows different grades of anteroposterior (AP) diameters of pterygopalatine fossa (PPF) [from posterior wall of 
maxillary sinus to the anterior opening of vidian canal (VC)]: (a) grade 1, (b) grade 2, and (c) grade 3.

Figure 3
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Computed tomography (CT) shows different grades of transverse diameters of pterygopalatine fossa (PPF) [from perpendicular plate of palatine 
bone medially to exit of pterygomaxillary fissure (PMF) laterally]: (a) grade 1, (b) grade 2, and (c) grade 3.

Figure 4
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In PPF transverse diameter, grade  1  (<10  mm) was 
found in 44  (11%) patients, grade  2  (from 10 to 
20  mm) was found in 354  (88.5%) patients, and 
grade 3 (>20 mm) was found in two (0.5%) patients.

The PPF height was also graded as follows: grade 1 (from 
10 to 15 ml) was found in 89 (22.25%) sides, grade 2 (from 
15.1 to 20 mm) was found in 279 (69.75%) sides, and 
grade 3 (>20 mm) was found in 32 (8%) sides (Table 2).

Discussion
The PPF is a deep space of the viscerocranium situated 
anterior to the pterygoid process of the sphenoid 
bone, posterior to the maxillary sinus, and lateral to 
the perpendicular plate of the palatine bone. Laterally, 
the PPF communicates through the pterygomaxillary 

fissure with the infratemporal fossa [18]. Medially, the 
nasal cavity communicates with the PPF through the 
sphenopalatine foramen. The PPF communicates with 
the orbit through the inferior orbital fissure. Posteriorly, 
the PPF is connected to the middle cranial fossa via 
the foramen rotundum, and with the foramen lacerum 
via the vidian canal [19–21].

Because of its multiple communications with its 
neighboring spaces and the structures found within 
it, the PPF has a significant clinical importance [2–4]. 
The anatomy of the PPF may be disturbed because 
of various expansible or inflammatory disorders. The 
bony structures of the PPF could be used as a useful 
landmark in the management of various pathological 
disorders affecting the soft tissues of the face  [17]. 
Owing to its several communications with the 
surrounding, PPF could be used as a corridor to get 
access to the adjacent structures to manage many 
pathological disorders [22–25]. Therefore, the study of 
PPF details before the management of PPF diseases 
using CT is important to give adequate data regarding 
the facial skeleton of the patients.

Even though the morphometric characteristics of the 
PPF and its communications, were published previously, 
the PPF dimensions were not previously published and 
so the average dimensions of the PPF are not available. 
Thus, the aim of our study was to determine the different 
dimensions, measurements, and grading of the PPF that 
were not previously published. In addition, the results of 
the current study may improve the outcome of surgery 
of the PPF, particularly with the endoscopic approaches.

Table 1 Pterygopalatine fossa dimensions
AP diameter Transverse diameter Height

Mean Range Mean Range Mean Range

All sides 7.33±1.3 3.8-11.6 12.53±2.09 7.25-22.1 16.99±2.83 10-22.2
Right side 7.39±1.33 3.8-11.6 12.7±2.07 7.25-20.2 16.99±2.85 10.1-22
Left side 7.26±1.3 4.61-11.6 12.3±2.09 7.62-22.1 16.99±2.82 10-22.2
Male 7.4±1.3 4.61-11.6 12.35±2.28 7.25-22.1 16.94±3 10.1-22.2

Females 7.25±1.3 3.8-11.6 12.7±1.88 8.31-18.6 17±2.6 10-22.1

AP, anteroposterior.

Table 2 Grading for the different dimensions of the 
pterygopalatine fossa and their incidence
PPF n (%)

AP diameter
Grade 1 (<5 mm) 11 (2.75)
Grade 2 (5-10 mm) 377 (94.25)
Grade 3 (>10 mm) 12 (3)

Transverse diameter
Grade 1 (<10 mm) 44 (11)
Grade 2 (10-20 mm) 354 (88.5)
Grade 3 (>20 mm) 2 (0.5)

Height
Grade 1 (from 10-15 mm) 89 (22.25)
Grade 2 (15.1-20 ml) 279 (69.75)

Grade 3 (>20 ml) 32 (8)

AP, anteroposterior; PPF, pterygopalatine fossa.

Computed tomography (CT) shows different grades of height of pterygopalatine fossa (PPF) [from inferior orbital fissure that connects PPF 
with orbit superiorly to greater palatine canal (GPC) inferiorly]: (a) grade 1, (b) grade 2, and (c) grade 3.

Figure 5
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In the current study, there were no reported significant 
differences between left and right PPF in all of the 
CT dimensions, so a difference between both sides 
might indicates a pathology inside or encroaching 
the PPF. In addition, no significant differences in 
PPF dimensions between males and females were 
detected.

It was also noted that the different PPF dimensions 
showed wide variations reaching up to three folds 
between least and longest range  (3.8–11.6 for AP 
diameter, 7.25–22.1 for transverse diameter, and 
10–22.2 for height), which points to the importance 
of studying the CT dimensions of each PPF before 
approaching it and before choosing the approach to 
area beyond the PPF.

Moreover, we presented here a new classification (grades) 
for the lateral extension  (transverse diameter) of the 
PPF, documenting that the most frequent grade of the 
lateral extension of the PPF was grade 2 (5–10 mm). 
Additionally, we generated a grading of the height of 
the PPF, recording that the most frequent PPF height 
type was grade 2 (15–20 ml). For the AP diameter of 
the PPF, we offered a new grading for it, verifying that 
grade 2 (from 5 to 10 ml) was the most frequent. These 
reflect the importance of the angled endoscopes, the 
bone removal for the endoscopic approaches of the PPF, 
and choices between approaches to the infratemporal 
fossa and beyond. Grade 1 could represent a risk factor 
for extension of the disease beyond the fossa with 
worser prognosis and might require more bone removal 
during surgical interference. Studying of these grading 
in different clinical grading of the PPF diseases is 
recommended.

The current study presents basic data on the CT 
detailed description of the PPF and updates the CT 
orientation about the PPF from a CT perspective to 
improve radiologists’ and surgeons’ knowledge about 
PPF in the endoscopic field to get an effective and safe 
surgery. Studying the presented CT measures might 
help to improve the operative plan and approach choice 
for disease involving this area or approached through 
it, as well as preparation of the instrument set required 
in each case.

In the current study, we could not compare our results 
and measurements with other studies because these 
data are missing in the literature. Thus, studying the 
presented measurements and types of the PPF is 
recommended in multicenter studies, different ethnic 
groups, and different PPF pathological conditions.

Conclusion
The current study updates the CT awareness about the 
PPF from a CT perspective to improve radiologist’s 
and surgeons’ knowledge of PPF in the endoscopic 
field for an effective and safe surgery. Several new 
descriptions of the PPF are presented here including 
all its dimensions, which may provide some useful data 
in the comprehension of the PPF anatomy and surgery.
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