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Abstract 

This retrospective, observational, longitudinal study performed a morphometric analysis of the pterygopalatine fossa 

(PPF) in patients undergoing surgically assisted rapid maxillary expansion (SARME) using cone beam CT (CBCT). 

CBCT scans of 41 consecutive patients were assessed and the following measurements were performed: PPF volume 

(PPFV), height (PPFH), length (PPFL) and angle (PPFA). The sample was divided into groups D (patients undergoing 

SARME; n=26) and control (n=15). Group D was subdivided into D+ (with pterygomaxillary disjunction – PMD) and 

D- (without PMD). The differences between the pre and postoperative periods were tested using the U Mann-Whitney 

or the t-test. Groups D+ and D- were compared using the one-way ANOVA or Kruskal-Wallis tests (level of 

significance set at 5%). In general, there were morphometric variations in PPF, with lower values after SARME. 

Differences for PPFH, PPFL and PPFA were not significant (p>0.05). On the right side, there were differences in 

PPFV, with lower values in patients from group D+ (p<0.05). These findings indicate a morphometric reduction of 

PPF after SARME, with differences when the disjunction is performed or not. The maxillofacial surgeon must be 

aware of these changes when performing SARME with or without disjunction. 

Keywords: Pterygopalatine fossa; Radiology; Cone beam computed tomography; Palatal expansion technique. 

 

Resumo  

Este estudo retrospectivo, observacional e longitudinal realizou uma análise morfométrica da fossa pterigopalatina 

(PPF) em pacientes submetidos à expansão maxilar rápida assistida cirurgicamente (SARME) utilizando TCFC 

(TCFC). Foram avaliadas tomografias CBCT de 41 pacientes consecutivos e foram realizadas as seguintes medições: 
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Volume de PPF (PPFV), altura (PPFH), comprimento (PPFL) e ângulo (PPFA). A amostra foi dividida em grupos D 

(pacientes submetidos à SARME; n=26) e controle (n=15). O grupo D foi subdividido em D+ (com disjunção 

pterigomaxilar - PMD) e D- (sem PMD). As diferenças entre o período pré e pós-operatório foram testadas usando o 

U Mann-Whitney ou o teste t. Os grupos D+ e D- foram comparados usando os testes ANOVA ou Kruskal-Wallis 

unidirecionais (nível de significância fixado em 5%). Em geral, houve variações morfométricas no PPF, com valores 

mais baixos após a SARME. As diferenças para PPFH, PPFL e PPFA não foram significativas (p>0,05). No lado 

direito, houve diferenças no PPFV, com valores mais baixos em pacientes do grupo D+ (p<0,05). Estes achados 

indicam uma redução morfométrica de PPF após a SARME, com diferenças quando a disjunção é realizada ou não. O 

cirurgião maxilofacial deve estar ciente destas mudanças ao realizar a SARME com ou sem disjunção.  

Palavras-chave: Fossa pterigopalatina; Radiologia; Tomografia computadorizada de feixe cônico; Técnica de 

expansão palatina. 

 

Resumen  

En este estudio retrospectivo, observacional y longitudinal se realizó un análisis morfométrico de la fosa 

pterigopalatina (PPF) en pacientes sometidos a una expansión maxilar rápida asistida quirúrgicamente (SARME) 

mediante TC de haz cónico (CBCT). Se evaluaron las exploraciones de CBCT de 41 pacientes consecutivos y se 

realizaron las siguientes mediciones: Volumen de PPF (PPFV), altura (PPFH), longitud (PPFL) y ángulo (PPFA). La 

muestra se dividió en los grupos D (pacientes sometidos a SARME; n=26) y control (n=15). El grupo D se subdividió 

en D+ (con disyunción pterigomaxilar - PMD) y D- (sin PMD). Las diferencias entre los periodos pre y postoperatorio 

se comprobaron mediante la prueba U de Mann-Whitney o la prueba t. Los grupos D+ y D- se compararon mediante 

las pruebas ANOVA de una vía o Kruskal-Wallis (nivel de significación fijado en el 5%). En general, hubo 

variaciones morfométricas en la PPF, con valores más bajos después de la SARME. Las diferencias para la PPFH, la 

PPFL y la PPFA no fueron significativas (p>0,05). En el lado derecho, hubo diferencias en la PPFV, con valores más 

bajos en los pacientes del grupo D+ (p<0,05). Estos hallazgos indican una reducción morfométrica de la FPP después 

de la SARME, con diferencias cuando se realiza la disyunción o no. El cirujano maxilofacial debe ser consciente de 

estos cambios al realizar la SARME con o sin disyunción. 

Palabras clave: Fosa pterigopalatina; Radiología; Tomografía computarizada de haz cónico; Técnica de expansión 

palatina. 

 

1. Introduction 

The pterygopalatine fossa (PPF) is an anatomical structure with pyramidal shape and an inverted base (Tashi et al., 

2016), located between the viscerocranium and the neurocranium. It communicates with the orbit through the inferior orbital 

fissure; with the middle cranial fossa through the foramen rotundum and the pterygoid canal; with the nasopharynx through the 

pharyngeal canal; with the infratemporal fossa through the pterygomaxillary fissure; with the nasal cavity through the 

sphenopalatine foramen; and with the oral cavity through the greater palatine foramen and lesser palatine foramina (Derinkuyu 

et al., 2017). PPF is considered an important neurovascular bone conduit (Evans et al., 2016), where the maxillary nerve and its 

pharyngeal branches, greater and lesser petrosal nerves, maxillary artery, Vidian and sphenopalatine arteries are interconnected 

(Evans et al., 2016, Derinkuyu et al., 2017). 

PPF has been studied by several medical specialties (Liu et al., 2017; Gibelli et al., 2019) since the region represents 

the access for endoscopic surgeries on the skull. This is a surgical challenge, since it is a very innervated and vascularized 

region (Afieri et al., 2003; Elhadi et al., 2016; Gibelli et al., 2019). Morphometric studies in macerated skulls (Codari et al., 

2016), by endoscopy (Yushkevich et al., 2006) and computed tomography (CT) (Yushkevich et al., 2006) allowed a better 

anatomical mapping of this region. More recently, the cone beam CT (CBCT) has also been considered for the study of this 

region, as it allows accurate measurements with lower radiation doses compared to helical CT (Icen & Orhan, 2019). 

In oral and maxillofacial surgery, PPF is directly accessed in surgically-assisted rapid maxillary expansion (SARME) 

procedures. Considering that approximately 9.4% of the population has posterior crossbite and that this number increases to 

30% in patients who require orthognathic surgery (Bailey et al., 2001), SARME is often indicated, especially when skeletal 

maturity has been reached or in cases of severe unilateral or bilateral maxillary transverse hypoplasia (Han et al., 2009). 

SARME provides adequate correction of transverse discrepancies such as increased lower anterior facial height and unaffected 

palate height after SARME. Arch depth can be an important indicator to predict stability after expansion (Sockucu et al., 

http://dx.doi.org/10.33448/rsd-v10i12.20388


Research, Society and Development, v. 10, n. 12, e158101220388, 2021 

(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v10i12.20388 
 

 

3 

2009). In SARME, performing the pterygomaxillary disjunction (PMD) is optional. The indication of PMD and its 

postoperative clinical implications are discussed in the literature. Some authors (Carvalho et al., 2019) report that not 

performing PMD can increase the chances of postoperative complications, for example. There are no studies assessing the 

morphology of PPF after SARME with or without PMD. Then, the aim of this study is to perform a morphometric analysis of 

the PPF in patients undergoing SARME, using CBCT. The null hypothesis is that there are no morphological changes in PPF 

in patients undergoing SARME. 

2. Methodology 

2.1 Study design 

After approval of the local Ethics Committee for Research Involving Human Beings (CAAE 34234020.0.0000.0104), 

this retrospective, observational, longitudinal study was developed according to STROBE (Strengthening the Reporting of 

Observational Studies in Epidemiology) initiative (Von Elm et al., 2008).  

 

2.2 Sample reliability 

CBCT scans of 41 consecutive patients who underwent examination at the Oral Radiology Clinic between September 

2017 and December 2019 were assessed. The sample size was similar to that of Medeiros et al. (2017), who assessed the 

effects of SARME on the airways (n = 25). Patients of both sexes older than 18 years were included. The sample was divided 

into two groups: (D) intervention (n=26); and (C) control (n=15). Patients from group D were diagnosed with maxillary atresia 

(> 5mm) and used Hyrax expanders (supervised by the same team of orthodontists) prior to SARME. All surgical procedures 

were performed by a same team of experienced surgeons (UEM). Group D (underwent to SARME) was subdivided into groups 

D+ (with PMD) and D- (without PMD). As it is a convenience sample (not probabilistic) (Kish, 1995), exclusion criteria were 

not applied to the intervention group. The control group included class I patients (8 men; 7 women) without congenital or 

acquired craniofacial deformities, history of trauma or previous surgery in the region. The selection of these patients was 

random. 

 

2.3 SARME procedure  

A horizontal incision was performed 3 mm above the mucogingival junction bilaterally, from the zygomatic pillar to 

the canine region. Then, the mucoperiosteal detachment was performed, exposing the entire maxillary lateral wall, from the 

piriform aperture to the maxillary tuberosity. An Obwegeser ramus retractor was inserted through a subperiosteal tunnel along 

the maxillary posterolateral wall towards the posterior region and another retractor was positioned for tissue retraction. The 

lateral wall and the mucosa of the nasal floor were detached and carefully lifted. A thin and malleable blade (Quinelato® - 

Schobell Industrial Ltda., Rio Claro, SP, Brazil) was inserted in the lateral region to prevent perforation during osteotomies, 

which were carried out under constant irrigation with saline solution. In the D+ group, the Le Fort I osteotomy was performed 

5mm above the dental apexes, from the piriform aperture to the maxillary tuberosity bilaterally.  

A small vertical incision of the mucosa was made in the anterior region of the median palatal suture. Vertical 

osteotomy was performed between the upper central incisors affecting only the buccal cortex. Then, a fine chisel was inserted 

into the suture just below the anterior nasal spine with a slight angle to the bottom. The index finger of the opposite hand was 

used under the palatal region and the chisel was tapped gently until it reached the palatal portion. To achieve separation of the 

posterior nasal spine, the chisel was repositioned in a more horizontal position and tapped about 30 mm. The diastema was 

observed and mobilized with a Sverzut retractor, confirming the maxillary disjunction. Then, the incisions were sutured with 

resorbable thread. 

http://dx.doi.org/10.33448/rsd-v10i12.20388


Research, Society and Development, v. 10, n. 12, e158101220388, 2021 

(CC BY 4.0) | ISSN 2525-3409 | DOI: http://dx.doi.org/10.33448/rsd-v10i12.20388 
 

 

4 

2.4 Hyrax expander 

The Hyrax expander started to be activated seven days after surgery (Alves et al., 2017;  Findik et al., 2019), using the 

following protocol for all patients: 2/4 turn (0.50 mm), twice a day, with a 13 mm expansion screw. After reaching the planned 

expansion, the devices were blocked and maintained for six months to maintain the expansion until definitive ossification 

(Findik et al., 2019; Kaylar et al., 2019). The expander was cemented on the dental bands on the first premolars and first 

molars, a few days before surgery. 

 

2.5 Image acquisition 

All patients undergoing SARME followed the same protocol: they underwent CBCT before surgery (T1) and 6 

months postoperatively (T2). All scans were obtained in the Next Generation® i-Cat equipment (Imaging Sciences 

International), with 120 Kvp, 3-8mA, 17X23 cm FOV and 0.3mm isometric voxel. The DICOM (Digital Imaging and 

Communication in Medicine) files were imported into ITK-SNAP® 3.6.0 (open-source software available in 

http://www.itksnap.org) or InVesalius® 3.1.1 software (open-source software available in https://www.cti.gov.br/pt-

br/invesalius). 

 

2.6 Reliability and Reproducibility 

The images were analyzed by two independent examiners, both experienced, calibrated radiologists, blind to the 

patient's identification details. All analyzes were performed in a quiet, dark room, and the use of tools such as magnification, 

brightness and contrast were allowed (Icen & Orhan, 2019). Before the analyses, all images were reoriented positioning the 

Frankfort plane parallel to the horizontal plane, in the sagittal reconstruction. To avoid eye fatigue, only 10 images/day were 

evaluated, and in 100% of the sample, the measurements were repeated. T1 and T2 images were evaluated by both examiners 

twice, with an interval of 15 days between evaluations, to establish intra- and inter-examiner agreement. Before the 

measurements, the examiners were calibrated by reproducing the measurements in 20 exams. After this calibration step, the 

images were discarded and measurements and data collection were started. All standards and measurements were replicated in 

group C. 

 

2.7 Morphometric analysis of PPF 

All variables were measured in PPF bilaterally in groups D + and D- (in T1 and T2) and in group C. PPF volume 

(PPFV) was assessed using semi-automatic segmentation (ITK-SNAP®). As a reference for the supero-posterior limit, the 

posterior wall of the maxillary sinus, pterygoid process of the palatal bone, and foramen rotundum were used. For the 

anterolateral limit, the medial and lateral pterygoid laminae, and the perpendicular lamina of the sphenoid bone. The lower 

limit was the opening of the greater palatine foramen (Gibelli et al., 2019).  The segmentation tool was used to highlight only 

the bone tissue, and then the bubbles device were added to give volume and contour to the PPF. The growth of bubbles is 

stopped manually when the established limits are reached, thus forming the three-dimensional structure of the PPF (Figure 1). 
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Figure 1. Semi-automatic segmentation of the PPF. Visualization of the three planes (axial, coronal and sagittal) and 

reconstruction of the segmented model (ITK-SNAP® 3.6.0 software). 

 

 
Source: The authors. 

 

The following linear measurements (figure 2) were performed in the sagittal views: PPF height (PPFH) - from the 

most upper point to the lowest point of the PPF; PPF length (PPFL) - from the most anterior point to the most posterior point 

of the PPF (Tomaszewska et al., 2015; Vuksanovic-Bozaric et al., 2018). 

 

Figure 2. Linear measurements (in mm) of PPF (sagittal reconstruction): PPF height (red line) and PPF length (green line). 

 

Source: The authors. 

 

Angular measurements were performed in the InVesalius® software (Hasan et al., 2016), in sagittal reconstructions, 
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using the skull base line (formed by the point that passes through the skull base - foramen magnum - until the meeting of the 

lesser wing of sphenoid bone with the frontal sinus) and the axial line of the PPF as references (Figure 3). The intersection of 

the two lines formed the angle of the PPF (PPFA) (Figure 4). 

 

Figure 3. Reference lines for PPF angular measurements (sagittal reconstruction): skull base line (orange) and axial 

line of PPF (blue) (InVesalius® software). 

 

 
Source: The authors. 
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Figure 4. PPF angular measurement (º) (pink): intersection of the skull base line (orange) and the axial line of the PPF 

(blue) (sagittal reconstruction; InVesalius® software). 

 

Source: The authors. 

 

 

 

2.8 Data analysis 

All data were analyzed using software R version 4.0.2 (R Core Team. 2020). The graphics were made using the 

“ggplot2” package (Wickham H. 2016). The intra and inter-examiner concordances were tested with the intraclass correlation 

coefficient (ICC) using the “irr” package (Gamer M. 2010). The normality assumption for the variables PPFV, PPFH, PPFL 

and PPFA was investigated using the Shapiro-Wilk test. The differences in these measurements between T1 and T2 in each 

side and between sides were tested using the t-test (when normality assumption was not violated) or the U Mann-Whitney test 

(when normality assumption was violated). Groups D+ and D- were compared using the one-way ANOVA (normality 

assumption not violated) or Kruskal-Wallis (normality assumption violated) tests. When there was significance in the one-way 

ANOVA test, the Tukey HSD test was also applied. In all tests, the level of significance was set at 5% (p-value <0.05). 

3. Results 

Of the 41 patients analyzed, 24 (58.53%) were women and 17 (41.47%) men, aged between 18 and 64 years (mean 

33.19 ± 12.74). In men, the mean age was 31.52 years (± 13.05) and in women 34.37 years (± 12.66). Regarding the facial 

skeletal pattern, 12 (29.26%) patients were class I, 19 (46.34%) class II and 10 (24.39%) class III. The null hypothesis that 

intra-examiner agreement is purely random was rejected for all variables, considering both sides and surgical techniques (p 

<0.05), and ICC for intra and inter-examiner concordance ranged from 0.87 to 0.99 (Landis & Koch, 1977). On the left side, 

greater variability in PPFV was observed in group D+, while on the right side, variability in PPFV was greater in the control 

group. PPFH showed results opposite to those found in PPFV. For PPFL and PPFA, greater variability was observed in group 

http://dx.doi.org/10.33448/rsd-v10i12.20388
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D– in both sides. These results are shown in figure 5. 

 

Figure 5. Boxplots of the variables volume, height, length and angle in groups D +, D- and C. 

 

Source: The authors. 

 

The hypothesis of normality was rejected for the variables PPFH and PPFL on the right side in T2, PPFA on both 

sides in T2 and PPFH of the T1 (p <0.05). There were no significant differences between T1 and T2 for PPFV, PPFH, PPFL 

and PPFA on both sides (p>0.05). However, all of these variables had higher mean and median values at T1 on both sides 

(table 1). 

Table 1. Comparison of the means and medians of measurements between T1 and T2 on each side. 

Variables 
Left Right 

Summary measures p-value Summary measures                  p-value 

PPFH (mm) 
16.49 (10.21 – 21.79)†T1 

0.622 
16.38 (12.65 – 22.75)†T1 

0.842 
16.38 (10.24 – 20.66)†T2 16.03 (13.29 – 22.54)†T2 

PPFL (mm) 
4.92 (3.71 ± 6.13)■T1 

0.841 
4.98 (2.69 – 8.64)†T1 

0.962 

4.86 (3.59 ± 6.12)■T2 4.83 (2.15 – 9,85)†T2 

PPFV (mm3) 
823.35 (587.20 ± 1059.49)■T1 

0.981 
849.99 (637.05 ± 1062.92)■T1 

0.711 

822.53 (605.67 ± 1039.38)■T2 830.82 (624.03 ± 1037.61)■T2 

PPFA (º) 

64.92 (48.10 – 76.68)†T1 

0.252 

63.29 (51.20 – 74.68)†T1 

0.362 63.12 (47.36 – 73.17)† T2 62.49 (47.88 – 73.03)†T2 

1t-Student test; 2Mann-Whitney test; †median (min.-max.); ■mean (± standard deviation). Source: The authors. 

 

There were no statistically significant differences between the postoperative periods (T2) on the left and right sides 

regarding the variables: PPFV, PPFH, PPFL, PPFA (p> 0.05). However, PPFV had higher means on the right side and PPFH, 

PPFL, PPFA had higher means on the left side. In both sides, PPFV, PPFH, PPFL, PPFA presented higher mean and median 

values in group C (table 2). When comparing these measures among groups D+, D- and C, for PPFV, on the right side, the 

values in group D+ presented significant differences when compared to D- and C (p<0.05). 
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Table 2. Comparison of the means and medians of measurements between groups D +, D- 

and C in the postoperative period. 

Variables 
Left side Right side 

Summary measures p-value Summary measures p-value 

PPFH (mm) 

15.45D+ 

0.561 

16.03D+ 

0.762 16.08D- 15.86D- 

16.42C 16.30C 

PPFL (mm) 

4.92D+ 

0.681 

4.23D+ 

0.572 4.63D- 4.85D- 

5.04C 4.86C 

PPFV (mm3) 

829.36D+ 

0.721 

752.65D+ b 

0.041* 787.89D- 871.14D- a 

852.16C 94.21C a 

PPFA (º) 

61.91 D+ 

0.172 

62.10 D+ 

0.112 63.08 D- 60.21 D- 

66.20 C 62.70 C 
 

*Statistically significant; 1One-way ANOVA test; 2Kruskal-Wallis test; D+With               

pterygomaxillary disjunction; D-Without pterygomaxillary disjunction; C Control-group. 

Distinct letters (PPFV, right side) on the lines indicate significant differences (Tukey's test of 

honestly significant difference - HSD). Source: The authors. 

 

4. Discussion 

Due to the significant neurovascular supply of the ear, larynx and nasopharynx regions, PPF is widely studied in 

several areas of Medicine (Hitotsumatsu et al., 1999; Evans,   2016). Imaging exams enabled a more detailed study of the 

anatomy of PPF and its relationship with other structures (Derinkuyu et al., 2017), these anatomical studies being essential for 

clinical practice. In an investigation on the different morphologies of PPF and the pterygopalatine ganglion, Khonsary et al. 

(2013) correlated some morphologies with a greater susceptibility to the occurrence of acute pain processes, as well as a lower 

sensitivity to neuralgia treatments. Tashi et al. (2016) concluded that PPF, in addition to being a passage of important 

anatomical structures, also functions as a conduit for the spread of infectious and neoplastic processes to deeper cervical 

planes, as an area of less resistance. 

Morphometric evaluations allowed the study of new techniques for endoscopic surgical access in the PPF region 

(Fortes et al., 2008; Uehara et al., 2013; Elhadi et al., 2016), with three main accesses (ipsilateral endonasal transmaxillary, 

ipsilateral sublabial and contralateral endonasal transseptal transmaxillary transpterygoid approaches (Elhadi et al., 2016;  

Derinkuyu et al., 2017; Gibelli et al., 2019) used in neurological and respiratory tract surgeries. However, no study has used 

the CBCT, which is considered a high-resolution, three-dimensional technology that avoids overlap and allows accurate 

measurements, with a scale of approximately 1:1 (Hedge et al., 2018). 

Considering the prevalence of posterior crossbite in the permanent dentition (Alhammadi, 2018), SARME is one of 

the treatment options commonly chosen, often performed by maxillofacial surgeons. According to Gurler et al. (2018), patients 

undergoing SARME may experience changes in the facial bones, such as increase in the volume of the nasal cavity, nasal 

volume and nasal vault. However, no study had reported possible changes in PPF. Therefore, the present study is the pioneer in 

evaluating this region, showing differences before and after surgery. 

Despite previous investigations, there is still no consensus on the anatomy and limits of the PPF. Information about its 

height, length, volume and angulation may be important prior to surgical access in this region. They can delimit how much 

surgical instruments can move around in the region (Liu et al., 2017; Gibelli et al., 2019). Although it was expected that this 

region could be macerated during SARME, our findings showed that, in groups D + and D-, the postoperative measures were 
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smaller (p>0.05) than the preoperative ones (table 1), indicating a reduction of PPF after SARME, regardless of whether or not 

there was PMD. 

The decision on whether or not to perform PMD during SARME is still discussed among surgeons, especially about 

possible sequelae. For Medeiros et al., (2017) performing the PMD would imply in less areas of resistance to the trans-surgical 

movement. A systematic review (Carvalho et al., 2019) demonstrated the occurrence of postoperative complications in 29.95% 

and 16.87% of patients not submitted to and submitted to PMD respectively (Verlinden et al., 2009; Hernandez-Alfaro et al., 

2010; Williams et al., 2012; Pereira et al., 2018). In addition, greater possibilities for orthodontic complications were also 

found when PMD was not performed (22.99% versus 9.27%) (Zandi et al., 2016), and 86.67% of cases of post-maxillary 

asymmetry were credited for not performing the PMD during SARME (Gurler et al., 2018). 

The PFFV varied from 823.35 to 849.99 mm³ in T1 and from 822.53 to 830.82 mm³ in in T2, values similar to those 

described by Gibelli et al. (2019), who evaluated 100 helical CTs of Italian patients, using the same software (ITK-SNAP®) 

and found mean values from 871 mm³ to 878 mm³ on the right and left sides. The methodology for assessing volume in the 

two studies was quite similar. However, only the present investigation compared the results between patients who underwent 

disjunction (D+) or not (D-). When groups D+, D- and C were compared, the volumes of D+ were statistically lower on the 

right side. It could be speculated that manipulation during PMD could partially macerate PPF and that, after healing, its 

volume would decrease. There are no previous reports of the possible causes of differences in volume between the right and 

left sides. There is a hypothesis that the PPF are not identical and mirrored, since the skull is, in general, asymmetrical due to 

genetics or even muscle action over time. 

The mean values of height varied from 16.49 to 16.38 in T1 and from 16.03 to 16.38 mm in T2. Tomaszewska et al . 

(2015), who evaluated helical CTs of 1500 individuals from Eastern Europe, found mean values between 29.9 mm and 32.5 

mm on the right and left sides. However, the authors considered PPF as a passage between the lower orbital fissure and the 

palatal canal, extending to the limit of the opening of the greater palatine foramen. As with our methodology, Vuksanovic-

Bozaric et al., (2019) also considered the PPF to be a unique anatomical structure, separate from the greater palatine canal. The 

authors (Vuksanovic-Bozaric et al., 2019) evaluated 100 helical CT scans and found mean height values between 13.9 mm and 

22.5 mm. 

No previous study has measured the length of the PPF. We found no statistically significant differences for these 

measures between the pre and postoperative periods. Perhaps this is due to the fact that the region in which the length was 

measured is the most superior of the PPF, while the area most affected by SARME is the most inferior portion. The control 

group had higher mean values on the left side, while the lowest values were observed in the D + group on the right side. For 

angular measurements, no previous study evaluated the pre- and postoperative differences in patients undergoing SARME. We 

found no statistically significant differences between pre, postoperative and control. Therefore, the null hypothesis was not 

rejected, indicating that SARME would not cause an angular alteration in the PFF, regardless of the technique employed. 

As limitations, we highlight the need for experience with interpretation of CT images, since PPF is a small structure, 

whose limits and anatomical relationships are not yet fully established (Aoun et al., 2016; Derinkuyu et al., 2017; Icen & 

Orhan, 2019). In addition, the anatomical variability of this structure must be considered (Khonsary et al., 2013; Derinkuyu et 

al., 2017; Icen & Orhan, 2019). In summary, the morphometric analysis of PPF showed differences between the pre and 

postoperative groups and also a difference in volume when using techniques with or without PMD. The maxillofacial surgeon 

must be aware of these changes when performing SARME. This does not indicate or contraindicate the procedure, but it does 

reveal points that should be considered. Also, access via PPF for endoscopic procedures needs attention in patients who have 

already undergone SARME, since the dimensions of the structure may be altered, suggesting greater caution and less degree of 
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movement of surgical instruments in the region. 

5. Conclusion  

In conclusion, when comparing these measures among groups D+, D- and C, for PPFV, on the right side, the values in 

group D+ presented significant differences when compared to D- and C. On the right side, there were statistically significant 

differences in the PPF volume, with lower values in patients in whom PMD was performed. These findings indicate a 

morphometric reduction of PPF after SARME, with differences when the disjunction is performed or not.  Based on the data 

from our study, others can be performed, on the anatomy of the pterygopalatine fossa and adjacent structures, which despite 

being delicate and small structures, serve as passage for important nerves and blood vessels. 
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