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ABSTRACT: The pituitary gland produces several hormones that regulate growth, metabolism and 

reproduction. Deviations from the normal functions of the gland certainly derange the harmony of 

life. Normal pituitary gland shows variation in size and shape. There is a recognized need for more 

normative data on female pituitary size in the Indian population hence the study was done using 

magnetic resonance instrument regarded as modern tool with less error. It was noted that the gland 

was more convex/globular in the younger age group but as advanced the superior surface became 

more concave. The mean height of pituitary gland was 6.27 mm ± 0.56, mean length was 9.10 mm ± 

0.78and the mean width was 11.22 mm ±0.82. The size of pituitary gland also changed with age. The 

height decreased significantly as age advanced. The width initially increased up to 40 years and later 

decreased. The results of the study can be applied to clinical practices particularly when clinical 

symptomatology of patients with physiologic pituitary hyperplasia can mimic pituitary tumor. 
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INTRODUCTION: The pituitary gland (hypophysis cerebri) is a reddish grey, ovoid body which lies 

within the hypophyseal fossa of the sphenoid bone. The gland measures about 12 mm in transverse 

and 8 mm in antero-posterior diameter and weighs about 500 mg. It is covered superiorly by 

diaphragma sellae, which is pierced centrally by an aperture for the infundibulum. Structurally the 

gland is divided into a larger anterior region (adenohypophysis) and smaller posterior region 

(neurohypophysis).  

They differ in structure, development, and their vascular and neural supplies. The gland 

produces several hormones that regulate growth, metabolism and reproduction. Deviations from the 

normal functions of the gland certainly derange the harmony of life.1 Pituitary gland morphology is 

altered in many situations like Prolactinomas (60%),2 somatotrophic adenoma(30%)3 and pituitary 

adenomas which accounts for 10-15% of all diagnosed intracranial neoplasms.4 

Normal pituitary gland shows variation in size and shape as evident in some study. The gland 

tends to be globular in shape at birth and becomes more flattened with age. Previous observers have 

noted transient changes in the shape or signal intensity of the pituitary gland at different stages of 

life.5 The pituitary height in males was significantly lower than that in females.  

These changes reflect the complex hormonal environment of the gland and are most 

pronounced at times of hormonal flux, such as menarche and pregnancy.6 The decline in pituitary 

height with age may also reflect the process of aging and a physiological pituitary atrophy7.However 

patients with advanced age had a significantly higher pituitary grade (in shape).8 

Consequently, there are many occasions in which one encounters such borderline pituitary 

abnormalities as physiological hypertrophy, microadenoma, inflammatory disease, empty sellae, and 

so on. There is a recognized need for more normative data on female pituitary size in the Indian 
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population. Magnetic resonance (MR) imaging has proved to be an accurate diagnostic technique for 

use in examinations of the pituitary gland. MR allows multi-planar scan of better contrast ±resolution 

than CT without bony artifacts.9 The present study was undertaken to note the variation in size and 

shape of a normal pituitary gland in females of adult age group. 

 

MATERIALS AND METHODS: The study was carried out in department of Radiology, KIMS Hospital 

and Research Centre, Bangalore in the outpatient section. Purposeful sample was chosen which 

included 120 females of adult age group (20 to 60 years) who underwent routine MRI scan for 

indications other than those related to pituitary gland disorders. Any history related to the pituitary 

gland or hormonal disorders, pituitary surgeries, treated by exogenous hormonal/steroid/drugs like 

reserpine, phenothiazine, sulpride therapy, pregnancy and lactation, and gross pathology of the 

pituitary gland noted during the scan were excluded from the study. Informed consent for the same 

was taken from patients. The sample was grouped into four categories A (20-29yrs), B (30-39yrs), C 

(40-49yrs) and D (50-59yrs). 

MR Imaging was acquired on a 1.5-T GE Signa HD-XT. The measurement was taken in sagittal 

and coronal views (Fig-1).The coronal and sagittal views were displayed by using midline plane of 

both T1-weighted sagittal spin-echo and T2- weighted coronal spin-echo image. All images were taken 

on 4mm thick slice then were constructed on a 512 x 256 matrix. The height from upper to lower, the 

width from the right to the left and the shape of pituitary gland were studied in true midline views, 

where the stalk of the pituitary gland, Sylvia’s aqueduct and posterior gland bright spot could be 

visualized. The image was reviewed using the electronic caliper of the display. Shape of the Superior 

Surface of Pituitary (SS) was recorded as flat, concave, and convex. 

The measurements were mean ± SD in the scale of mm. Data analysis by SPSS, test the 

relation between mean size height/ width with age groups by One way ANOVA test and found 

frequency of shape evaluated to percentage, considered the P-value was less than 0.05 refer to a 

significance. 

 

RESULTS: We observed extremely wide variation in the morphology of the pituitary gland on high 

resolution MRI regardless of subject age. Results are tabulated in tables and graphs. 

No two pituitaries were identical in shape. However they could be broadly grouped into three 

types namely concave, flat and convex varieties depending on the superior surface. It was noted that 

the gland was more convex/globular in the younger age group A (20-29) but as advanced the 

superior surface became more concave. Flat superior surface was seen predominantly in the age 

group D (30-39) [Table: 1& Graph: 1]. 

The mean height of pituitary gland was 6.27 mm ± 0.56, the mean length was 9.10 mm± 0.78 

and mean width was 11.22 mm±0.82. The size of pituitary gland also changed with age. The height 

decreased significantly as age advanced. However there was a mild increase in the height noted in the 

age group C (40-49). The length initially increased up to 40 years and later decreased. Maximum 

width was noted in the third decade and older age group. The changes were significant with 

p<0.01[Table: 2 & Graph: 2]. 

 

DISCUSSION: A change in the shape and size of normal pituitary gland was evident from previous 

studies. The gland tends to be globular in shape at birth and becomes more flattened with age.5 
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 Patients with advanced age had a significantly higher pituitary grade (in shape).8 Results of 

the present study correlated with previous studies. It was noted that the gland was more 

convex/globular in the younger age group A (20-29). Flat superior surface was seen predominantly 

in the age group D (30-39).) As age advanced further the superior surface became more concave. The 

decline in pituitary height with age may reflect the process of aging and a physiological pituitary 

atrophy.7  

Previous observers have noted transient changes in the shape or signal intensity of the 

pituitary gland at different stages of life, which also reflect concurrent changing of hormonal levels5. 

These changes reflect the complex hormonal environment of the gland and are most pronounced at 

times of hormonal flux, such as menarche and pregnancy.6 

Hayakawa et al., while working on a cohort of Japanese population reported a peak in the 

height of the gland in 10-15 years old age group.10 Increased secretion of LH and FSH is the main 

cause of increased height of the gland at puberty. Levels of both hormones are high in this age group. 

 This initial finding was followed by a detailed study by Elester et al. who reported it in 10-20 

years old age group.11 

 On the contrary, Tsunoda et al and Kato et al reported the maximum height of the gland in 

the third decade of life.12, 13 In the present study which was done in age groups 20-60, it was noted 

that the height of the gland decreased significantly as age advanced, however there was a mild 

increase in the height noted in the age group C (40-49) concurrent with those of Tsunoda e.t al. and 

Kato et. al. Pre-menopausal variation in hormonal levels could be the reason for the same. The mean 

height of pituitary gland in adult females in the present study was 6.27 ± 0.56mm. Previous authors 

have noted significant variations from 5.2mm to 9.7mm.14, 15 The differences in values may be 

attributed to racial differences. 

The mean length of the gland in the present study was 9.20mm±78.Maximum length was seen 

in the third decade. Thereafter there was a significant decrease in (p<0.01). The mean width of the 

gland was 11.22 mm ±0.82. Maximum width was noted in the third decade showed a mild decrease 

and thereafter increased in older age group. The values were concurrent with previous studies.16 

This study is an insight to pituitary morphology, at update from the previous research, using 

MR instrument regarded as modern tool with less error than direct manual. Our information can 

benefit the clinicians effectively in evaluation of pituitary disease in adult females of Indian 

population. 
 

CONCLUSIONS: This study gives the database of pituitary morphology and morphometry in adult 

Indian female population people acquired from MR Imaging. It can be applied to clinical practices 

particularly when clinical symptomatology of patients with physiologic pituitary hyperplasia can 

mimic pituitary tumor. 
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Figure 1: Showing Sagittal and Coronal views of pituitary gland on MRI 

Graph 2: Showing variation of pituitary gland shape in different age groups 

Graph 2: Showing height and width of pituitary gland in different age groups 



DOI: 10.14260/jemds/2014/2534 

ORIGINAL ARTICLE 

J of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 3/ Issue 18/May 05, 2014         Page 4939 
 

 

Age(number) Convex Flat Concave 

20-29(36) 58.30% 30.10% 11.10% 

30-39(24) 29.20% 37.50% 33.30% 

40-49(33) 9.10% 18.20% 72.70% 

50-59(27) 0.0.% 22.20% 77.80% 

TABLE 1: Showing variation of pituitary gland shape in different age groups 

P<0.05 

 

Age 
Height 

(mm) 

Mean 

height(mm) 
 

Length 

(mm) 

Mean 

length(mm) 

Width 

(mm) 

MeanWidth 

(mm) 

20-29(36) 7.22±0.38 6.27±0.56  8.87±0.48 9.20±0.78 
 

11.00±0.26 11.22±0.79 

30-39(24) 6.16±1.06 P <0.05 
 

9.67±0.98 P<0.01 11.67±0.52 P<0.05 
 

40-49(33) 6.25±0.58 

 

 9.38±0.86 

 

10.50±0.38 
 

50-59(27) 5.43±0.28  8.86±0.56 11.71±1.28 

TABLE 2: Showing height and width of pituitary gland in different age groups 
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