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ABSTRACT

The aim of the research was to study the age characteristics of area and volume of the hypophyseal fossa,
which, in our opinion, are important for clinical practice. It is known that any noticeable changes in the
dimensions of the hypophyseal fossa, including its volume, disrup functioning of the pituitary gland.
Changes in the shape of the pituitary gland are associated with a number of congenital diseases (Down
syndrome, Sekel syndrome, Williams syndrome and Aksenfeld-Rieger syndrome).

Material and methods: The research consisted of 86 tomograms taken from the archives in Department of
Radiation Diagnostics and Therapy, Department of Radiology of the Educational Surgery Clinic of Azerbaijan
Medical University. When selecting in a retrospective review, skulls with morphological changes of the
cranial bones and visible facial bones were identified. The material was divided into 4 age groups: I group
(7-12 years old), II group (13-21 years old), III group (22-61 years old), IV group (62 years old and older).
To measure the area of the hypophyseal fossa, we determined the distance between the middle (a) and
posterior (b) clinoid processes, the length (h) and depth (lI) between these lines. Taking into account that
the hypophyseal fossa is trapezoidal in the vertical norm (norma verticalis), we calculated its area S= xh
and its volume V xhxl using the formulas. The obtained results were recorded and statistical analysis was
carried out. Researches were carried out in 128-slice TOSHIBA tomograph. Measurements were made in
axial and sagittal projections using RadiAnt DICOM Viewer program adapted for computer use. When
analyzing indicators by variation groups, the mean score (M), standard error (£m), 95% confidence interval
(95% CI), average structure - Me (median), quartiles (Q1, Q3), minimal and maximal (min, max) indicators
were calculated. The difference between groups was assessed by ANNOVA (t-test). When comparing two or
more groups, the results were performed with the non-parametric H-Kruskal-Wallis test.

Results:When comparing all age groups, high difference integrity is observed in both area and volume
indicators . These indicators are minimal in I age group. Changes in volume indicators also showed the
same dynamics: this indicator was 576.3+£38.2 mm 3 (min-max - 414.0-947.0) in the I age group,
686.4+35.4 mm 3 (min -max - 513.0) in the II age group, 758.9+35.3 mm 3 (min-max - 401.0-1251.0) in
the III age group and 817.8+36.7 mm 3 (min-max - 493.0-978.0) in the IV age group.
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INTRODUCTION

The analysis of recent scientific literature shows an increased interest in cephalometry, including the
sphenoid bone, located in the center of the base of skull (in the middle cranial fossa), and some structures
on its upper surface - the sella turcica and the hypophyseal fossa, due to the development of modern
medical research methods (X-ray diagnostics) [1,2,3,4]. The sella turcica is an important part of the
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neurocranium and the craniofacial complex, and forms a bony bed (hypophyseal fossa) for the pituitary
gland, one of the main glands of the endocrine system [5]. Researchers have determined that any
noticeable changes in the dimensions of the hypophyseal fossa, including its volume, can cause a disruption
of the functions of the pituitary gland; on the other hand, severe pathology (tumors) of this gland affects
the morphology of the hypophyseal fossa, Changes in the shape of the pituitary gland are associated with a
number of congenital diseases (Down syndrome, Sekel syndrome, Williams syndrome and Aksenfeld-Rieger
syndrome). [6,7].

It should be noted that despite the existence of a number of studies on the age characteristics of the
morphometric indicators of the sella turcica, including the hypophyseal fossa (2,8), we have found that
there are different opinions on the solution of this problem in the scientific literature we have obtained.

For this reason, the purpose of our research was to study the age characteristics of area and volume of
the hypophyseal fossa, which, in our opinion, are important for clinical practice.

MATERIAL AND METHODS

The study consisted of tomograms of 86 Azerbaijani population taken from the archive in Department of
Radiation Diagnostics and Therapy, Department of Radiology of the Educational Surgery Clinic of Azerbaijan
Medical University. When selecting in a retrospective review, skulls with morphological changes of the
cranial bones and visible facial bones were identified. The material was divided into 4 age groups: I group
(7-12 years old), II group (13-21 years old), III group (22-61 years old), IV group (62 years old and older).
The number for each age group is given in the diagram below (Diagram 1).
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Diagram 1. Distribution of the research object by age groups.

To measure the area of the hypophyseal fossa, we determined the distance between the middle (a) and
posterior (b) clinoid processes, the length (h) and depth (I) between these lines (Fig. 1, Fig. 2). Taking into
account that the hypophyseal fossa is trapezoidal in the vertical norm (norma verticalis), we calculated its
area S= xh and its volume V xhxl using the formulas [8,9]. The obtained results were recorded and
statistical analysis was carried out. Researches were carried out in 128-slice TOSHIBA tomograph.
Measurements were made in axial and sagittal projections using RadiAnt DICOM Viewer program adapted
for computer use. When analyzing indicators by variation groups, the mean score (M), standard error (£m),
95% confidence interval (95% CI), average structure - Me (median), quartiles (Q1, Q3), minimal and
maximal (min, max) indicators were calculated. The difference between groups was assessed by ANNOVA
(t-test). When comparing two or more groups, the results were performed with the non-parametric
H-Kruskal-Wallis test. "0" hypothesis was rejected with statistical significance p < 0.050 (10).
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Fig. 1. The distance between the middle (a) and posterior (b) clinoid processes in axial
projection, in a 45-year-old man.

Fig. 2. The length (h) and depth (1) indicators in a sagittal projection, in a 26-year-old woman

RESULTS OF THE STUDY

The results of our research are reflected in the graph below (Graph 1). During the comparison of all age
groups, high difference integrity is observed in both area (P <0.001) and volume (P <0.001) indicators.
These indicators are minimal in I age group. Thus, the area of the hypophyseal fossa in this age group is
75.842.3 mm?2 (min-max - 56.7-99.4; 95% CI), and it increases in II (89.7£4.2 mm2, min-max -

60.8-113.0; 95% CI), III (92, 0£3.1 mm?2, min-max - 59.7-124.8; 95% CI) and IV (100.3£3.2 mm?2 , min-
max - 74.6-113.7; 95% CI) age groups. In the I age group the lower quartile (Me=74.2; Ql-

Q3=73.0-79.7), in the IV age group the upper quartile (Me=106.0; Q1-Q3=91.5-110.6) is close to the
median location was determined.
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Graph 1. Statistical analysis of the area (A) and volume (B) of the hypophyseal fossa

Changes in volume indicators also showed the same dynamics: this indicator was 576.3+£38.2 mm?3 (min-
max - 414.0-947.0; 95% ) in the I age group, 686.4+35.4 mm3 (min-max - 513.0-950.0; 95% CI in the II
age group, 758.9+35.3 mm3 (min-max - 401.0-1251.0; 95% CI) in the III age group and 817, 8+36.7

mm3 (min-max - 493.0-978.0; 95% CI) in the IV age group. As can be seen from the graph, the density of
quartiles in relation to the median is less noticeable.

The results of the t-test revealed a significant difference between the area and volume indicators of the I
age group compared to the III (area and volume - P=0.004) and IV (area - P <0.001; volume - P=0.001)
age groups.

DISCUSSION OF THE OBTAINED RESULTS

The indicators obtained as a result of the study are agree with the results of other authors. Thus, Hasan
H.A., et al. [7], in the computer-tomogram sections (lateral cephalogram) of 71 people, noted that a
number of morphometric indicators, including the area of the hypophyseal fossa, increased with age. The
authors suggest that this dynamic is mainly completed during puberty, and the results were obtained from
two age groups (9-14 and 15-26). Such an opinion was also voiced by other authors [2,4]. However, our
results show that this dynamic covers all age groups and shows a difference not only in the 13-21 age
group, but also in the 22-61 and older age group compared to the 7-12 age group. Abebe G,, et al., [12].
found that the parameters of the hypophyseal fossa increase above the age of 30 years. Measurements of
volume of hypophyseal fossa also revealed the same dynamics with age. Our obtained data are close to
those obtained by other authors [13]. But Pecina H.I.,, et al. [14] received larger numbers (in men -

1111.14 mm3, in women - 1354.42 mm3). We can explain this by the fact that these authors define the
anterior border of the hypophyseal fossa along the line passing through the tuberculum sellae. And we
measure the border of the hypophyseal fossa based on the line between the clinoid processes [6].

CONCLUSION

As a result of the measurements carried out in separate age groups, we found that the area and volume of
the hypophyseal fossa increased from the age of 7 years to the age of 62 years and older, and the results
obtained had high differential accuracy. These indicators can also be used in clinical practice to evaluate the
hypophyseal fossa at different ages in norm and different pathologies.

REFERENCE

1. Destrieux C, Kakou MK, Velut S, Lefrancq T, Jan M. Microanatomy of the hypophyseal fossa
boundaries. ] Neurosurg. 1998 Apr;88(4):743-52. PMID: 9525722. DOI:
10.3171/jns.1998.88.4.0743

2. Surana MP_, Bhagawati BT, Kumar N, Jaral S, Kumar A, Sharanamma B. Radio-Morphometric Analysis
of Sella Turcica in Relation to Age and Gender in Sri Ganganagar Population: A Prospective
Cephalometric Study. Cureus. 2022 Nov 30;14(11):e32048. DOI: 10.7759/cureus.32048

3. Kucia A, Jankowski T, Siewniak M, Janiszewska-Olszowska ], Grocholewicz K, Szych Z, Wilk G. Sella
turcica anomalies on lateral cephalometric radiographs of Polish children. Dentomaxillofac Radiol.

4


https://doi.org/10.3171/jns.1998.88.4.0743
https://doi.org/10.3171/jns.1998.88.4.0743
about:blank
about:blank
https://doi.org/10.7759/cureus.32048
https://doi.org/10.7759/cureus.32048

archiv euromedica 2024 | vol. 14 | num. 3 |

11.
12.

13.

14.

2014;43(8):20140165.- PMID: 25182120 PMCID: PMC4240265. DOI: 10.1259/dmfr.20140165

. Choi W.J., Hwang E.H., Lee S.R. The study of shape and size of normal sella turcica in cephalometric

radiographs. Korean J. Oral Maxillofac Radiol. 2001;31:43-49.

. Sathyanaraana H.P., Kailasam V. Chitharanjan A.B. Sella turcica-Its importance in orthodontics and

craniofacial morphology. Dent Res J (Isfahan), 2013 Sep;10(5):571-575. PMID: 24348611 PMCID:
PMC3858728

. Yasa Y, Bayrakdar 1.S, Ocak A, Duman S.B, Dedeoglu N. Evaluation of sella turcica shape and

dimensions in cleft subjects using cone-beam computed tomography. Med Princ Pract.
2017;26:280-285. DOI: 10.1159/000453526

. Hasan H.A, Alam M.K, Yusof A, Mizushima H, Kida A, Osuga N.J] Size and morphology of sella turcica

in  Malay populations: a 3D CT study. Hard Tissue Biology. 2016;25:313-320.
DOI:10.2485/jhtb.25.313

. Hasan HA, Alam MK, Abdullah Y], Nakano J, Yusa T, Yusof A, Osuga N. 3DCT Morphometric Analysis of

Sella Turcica in Iraqi PopulationJournal of Hard Tissue BiologyVolume 25 (2016) Issue 3.
DOI:10.2485/JHTB.25.227

. Skanavi M.I.. Elementary mathematics. 2013., c. 437-611p.
10.

Kahramanova N.M., Karimov M.A., Huseynov I.H. Mathematics textbook for 10th grade of general
educational institutions. Baku-2023, 224 p.

Gafarov, I.A. Biostatistics / Baku, 2021. - 238p.

Abebe G.,Gebremickael A.,Mergu S.,Manna S.,Chisha Y., Getachew T., Fekadu T. Morfometric analysis
of the sella turcica and its variation with sex and age among computed tomography scanned
individuals in Soddo Christian Hospital, Ethiopia. International J. Anatomy, Radiology and Surgery,
2021, 10 (2), p. 48-51. DOI:10.7860/1JARS/2021/47047.2652

Ortega-Balderas J.A., Acosta-Flores A.B., Barrera F.J., Lugo-Guillen R.A., Sada-Trevifio M.A., Pinales-
Razo R.A., Quiroga-Garza A., Martinez-Garza J.H., Elizondo-Omafa R.E., Guzman-Lopez S. Volumetric
assessment of the sella turcica: a re-evaluation. Folia Morphol 2022; 81(4):1014-1021. DOI:
10.5603/FM.a2021.0112

Pecina H.I., Pecina T.C., Vyroubal V., Kruljac I., Slaus M. Age and sex related differences in normal
pituitary gland and fossa volumes. Front. Biosci., (Elite Ed) 2017, 9 (2), 204-213. DOI: 10.2741/e796



http://www.ncbi.nlm.nih.gov/pmc/articles/pmc4240265/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc4240265/
https://doi.org/10.1259/dmfr.20140165
https://doi.org/10.1259/dmfr.20140165
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc3858728/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc3858728/
https://doi.org/10.1159/000453526
https://doi.org/10.1159/000453526
http://dx.doi.org/10.2485/jhtb.25.313
http://dx.doi.org/10.2485/jhtb.25.313
about:blank
about:blank
https://doi.org/10.2485/JHTB.25.227
https://doi.org/10.2485/JHTB.25.227
http://dx.doi.org/10.7860/IJARS/2021/47047.2652
http://dx.doi.org/10.7860/IJARS/2021/47047.2652
https://doi.org/10.5603/fm.a2021.0112
https://doi.org/10.5603/fm.a2021.0112
https://doi.org/10.2741/e796
https://doi.org/10.2741/e796
file:///C:/Users/marcmarc/Desktop/tempprojekt/acrhiv-eiromedica-03-2024.html
file:///C:/Users/marcmarc/Desktop/tempprojekt/acrhiv-eiromedica-03-2024.html

